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ABSTRACT 
Standard coal analyses and 72 major, minor, and trace 
element analyses are reported for 169 coal samples collected 
in 1979 and 1980. 
INTRODUCTION 
Since 1975, the Ohio Department of Natural Resources, 
Division ofGeological Survey has been participating with the 
U.S. Geological Survey in an informal cooperative program 
to expand the available information on the geochemistry of 
Ohio coals. This report, the third in a series presenting the 
results of this program (Botoman and Stith, 1979, 1981), 
covers samples collected from active strip mines in 1979 and 
1980. The samples were collected by personnel of the 
Division of Geological Survey and were shipped to the U.S. 
Geological Survey, whose personnel prepared splits of the 
samples for the various analytical procedures involved. 
Major, minor, and trace element analyses were done by the 
Branch of Analytical Chemistry, U.S. Geological Survey. 
Standard coal analyses of the 1979 samples (1128-1250) 
were done by the Coal Analysis Section, U.S. Department of 
Energy. 
ANALYTICAL METHODS 
ical Survey submitted the 1979 samples to the U.S. Depart-
ment of Energy for standard coal analyses. Because of a 
change in the U.S. Geological Survey program, the 1980 
samples (1253-1263, 1268, and 1363-1378) were submitted 
to a commercial testing lab. The same standard U.S. Bureau 
of Mines methods (Office of Coal Research, 1967) or com-
parable ASTM methods were used by this lab. 
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One quart (about 600 g) of coal sp lit out 
for sta nda rd coal analysis 
Raw coal as received (about 5 pounds, 
or 2 .3 kg, broken to 3 cm) 
IA ir drying in oven at 32 °C I 
Ult imate and proximate analyses (proce-
duresdescribed in U.S. Bureau of Mines 
Bull et in 638, 1967, p. 3-12) 
Sample crushed and then ground in One pi nt (aout 300 g) crushed coal split 
vertical Bra un pu lverizer using ceramic out for storage
plates set to pass 80 mesh, and mixed 
I 
Ultimate analysis Prox imate analysis I 
and su lfu r forms IRaw ground coa l IPercent moisture, Ground coa l (25 to 75 g) ashed at 525°C 
Percent ash vo lat ile matter, and percent ash ca lculated, ash then Ic f ixed ca rbon, mixed
H and ash I I I0 
N W et chemica l analys is X-ray fluores-S (total) 
S (sulfate) 
cence 
S (pyr it ic) 
lcoa l ashl 
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S (organic) absorption) Cl 
F (specif ic ion p 
electrode) 
I l 
Wet chemical ana lysis Opt ica l em ission spectrographic analy- X-ray fl uorescence 
(atomic absorpt ion) sis. Automated plate reader (63 ele- analysis 
Heat value ments looked for) . The fo llowing 32 
Cd reported w hen found A l,0 3 S03 
Btu per pound Cu ca o S i0 2 
(cal per kg) Li Fe20 3 Ti02M g Ag Ga Nd Ru 
Mn Au Gd Ni Sn K, O 
Free-sw ell ing Na B Ge Os Sr 
index Pb Ba Ho Pd Te 
Zn Be In Pr Tm 
Bi Ir Pt v 
Ash fusion Dy Mo Re y 
temperature Er Nb Rh Zr 
Neutron activa-
l ion analysis 
As Sb 
Br Sc 
Ce Se 
Co Sm 
Cr Ta 
Cs Tb 
Eu Th 
Hf Tl 
La u 
Lu w 
Rb Yb 
FIGURE 1.-Flow chart showing sequence of sample preparation and chemical analysis (Charles Oman, verbal commun., 1985) 
3 PROXIMATE-ULTIMATE COAL ANALYSES BY COUNTY 
TABLE 1.-Proximate-ultimate coal analyses by county 
Key to symbols by column: 
DGS file no.: 
4-digit number production bench or whole-bed channel sample; 
taken in conformity with Holmes, 1911 ; Fieldner 
and Selvig, 1938 
-1, -2 samples taken in benches or from roofor floor coal 
Condition:  
2 as received  
3 - moisture-free  
4 - moisture- and ash-free  
Analyzed thickness (these footnotes apply only to table 1):  
1 - lower bench  
2 upper bench  
3 - lower bench, good coal  
4 - upper bench, poor coal  
5 - 1137 - lower bench, 1138 - upper bench at same site  
1979 analyses from U.S. Department of Energy; 1980 analyses from a 
commercial testing laboratory. 
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CARROLL COUNTY 
Brown Middle Kittanning (No. 6) 1247 2 28 1.3 3.1 38.0 49.7 9.2 5.4 71.0 1.7 10.0 2.G 0.01 1.64 0.98 4.0 2410 2520 2630 12,800 80 
3 39.2 5 1.3 9.5 5.2 73.3 1.8 7.5 2.7 o.oi 1.69 1.01 13,210 
4 43.3 56.7 5.8 81.0 1.9 8.3 3.0 o.oi 1.87 1.12 14,600 
East Mahoning 1378 2 16 1.5 4.7 34.7 51.8 8.8 5.0 70.0 1.7 12.8 1.8 0.19 1.28 0.37 1.5 1970 2100 2260 12,390 80 
3 36.4 54.4 9.2 4.7 73.4 1.8 9.0 1.9 0.20 1.34 0.39 13,000 
4 40.1 59.9 5.1 80.8 2.0 9.9 2.1 0.22 1.48 0.43 14,320 
Lee Harlem 1244 2 18 1.3 3.3 35.7 51.2 9.8 5.2 70.8 1.9 10.7 1.6 o.oi 1.22 0.33 4.0 2140 2270 2390 12,710 79 
3 36.9 52.9 10.1 5.0 73.2 2.0 8.0 1.7 o.oi 1.26 0.34 13,140 
4 41.1 58.9 5.6 8 1.5 2.2 8.9 1.8 o.oi 1.40 0.38 14,630 
Ames 1242 2 15 1.5 2.8 43.1 37.8 16.3 5.2 63.5 1.7 7.1 6.2 o.oi 4.55 1.66 3.5 1940 2010 2090 11 ,890 79 
3 44.3 38.9 16.8 5.0 65.3 1.7 4.7 6.4 o.oi 4.68 1.71 12,240 
4 53.3 46.7 6.0 78.5 2.1 5.7 7.7 o.oi 5.62 2.05 14,700 
Perry Harlem 1241 2 26 2.1 3.7 33.6 51.1 11.6 5.2 69.6 1.8 11.2 0.5 0.02 0.07 0.46 4.5 2640 2710 2780 12,380 79 
3 34.9 53.1 12.0 5.0 72.3 1.9 8.2 0.5 0.02 0.07 0.48 12,860 
4 39.7 60.3 5.7 82.2 2.1 9.3 0.6 0.02 0.08 0.54 14,620 
Rose Lower Kittanning (No. 5) 1246 2 29 1.0 2.9 40.4 45.6 11.1 5.4 68.8 1.7 9.4 3.5 o.oi 2.21 1.33 4.0 2320 2430 2520 12,570 79 
3 41.6 47.0 11.4 5.2 70.9 1.8 7.0 3.6 o.oi 2.28 1.37 12,940 
4 47.0 53.0 5.9 80.0 2.0 7.9 4.1 0.01 2.57 1.55 14,610 
Middle Kittanning (No. 6) 1233 2 48 0.8 2.6 43.4 45.4 8.6 5.5 70.4 1.7 9.3 4.6 o.oi 2.59 1.96 4.5 1910 2000 2080 12,890 79 
3 44.6 46.6 8.8 5.4 72.3 1.7 7.2 4.7 0.01 2.66 2.01 13,240 
4 48.9 51.1 5.9 79.3 1.9 7.9 5.2 o.oi 2.92 2.21 14,520 
1236 2 36 1.3 3.5 39.7 51.5 5.3 5.5 73.6 1.9 11.4 2.3 0.02 0.73 1.55 5.0 2480 2570 2660 13,200 79 
3 41.1 53.4 5.5 5.3 76.3 2.0 8.6 2.4 0.02 0.76 1.61 13,670 
4 43.5 56.5 5.6 80.7 2.1 9.1 2.5 0.02 0.80 1.70 14,470 
Lower Freeport (No. 6A) 1234 2 27 0.4 2.3 44.1 42.2 11.4 5.5 68.1 1.9 9.2 3.9 0.02 3.03 0.87 3.5 1980 ·2090 2170 12,580 79 
3 45.1 43.2 11.7 5.4 69.7 1.9 7.3 ..J.0 0.02 3.10 0.89 12,880 
4 51.1 48.9 6.1 78.9 2.2 8.3 4.5 0.02 3.51 1.01 14,580 
Upper Freeport (No. 7) 1235 2 151 0.4 2.3 33.7 40.9 23.1 4.6 58.2 1.6 9.5 3.1 o.oi 1.94 1.14 1.5 2450 2540 2610 10,440 79 
3 34.5 41.9 23.6 4.4 59.6 1.6 7.6 3.2 0.01 1.99 1.17 10,690 
4 45.2 54.8 5.8 78.0 2.1 10.0 4.2 o.oi 2.60 1.53 14,000 
1235-1 2 122 0.6 2.5 30.7 39.3 27.5 4.3 54.7 1.4 9.8 2.2 0.02 1.37 0.86 0.0 2390 2480 2560 9,710 79 
3 31.5 40.3 28.2 4.1 56.1 1.4 7.8 2.3 0.02 1.41 0.88 9,960 
COLUMBIANA COUNTY 
4 43.9 56.1 5.7 78.1 2.0 10.8 3. 1 0.03 1.96 1.23 13,870 
Hanover Upper Freeport (No. 7) 1377 2 30 0.8 3.2 36.6 50.7 9.5 5.0 69.5 1.6 10.0 4.3 0.12 3.09 1.11 4.5 2010 2070 21 70 12,590 80 
3 37.8 52.3 9.9 4.8 71.8 1.7 7.4 4.5 0.12 3.19 1.15 13,000 
4 41.9 58.1 5.3 79.6 1.9 8.2 5.0 0.14 3.54 1.27 14,430 
Mahoning 1376 2 17 1.0 3.2 33.1 52.8 10.8 5.1 69.5 1.6 11.0 1.9 0.22 1.43 0.28 3.5 2220 2320 2460 12,470 80 
3 34.2 54.6 11.2 4.9 71.9 1.7 8.4 2.0 0.23 1.48 0.29 12,890 
COSHOCTON COUNTY 
4 38.5 61.5 5.5 80.9 1.9 9.4 2.2 0.26 1.66 0.33 14,500 
Adams Lower Kittanning (No. 5) 1255 2 30 3.8 5.2 37.1 52.3 5.5 5.4 70.1 1.4 16.0 1.7 0.03 0.14 1.53 1.5 2630 2730 2800 12,430 80 
3 39.1 55.1 5.8 5.1 73.9 1.5 12.0 1.8 0.03 0.15 1.61 13,110 
4 41.5 58.5 5.4 78.4 1.6 12.7 1.9 0.03 0.16 1.71 13,910 
1262 2 25 2.6 3.7 33.2 43.5 19.6 4.6 58.6 1.2 11.4 4.6 0.25 2.93 1.45 1.5 2150 2260 2420 10,630 80 
3 34.5 45.1 20.4 4.3 60.8 1.3 8.4 4.8 0.26 3.04 1.51 11 ,040 
4 43.3 56.7 5.4 76.4 1.6 10.5 6.0 0.33 3.82 1.89 
I 
13,860 
Middle Kittanning (No. 6) 1256 2 
3 
4 
25 5.6 16.l 39.4 
47.0 
54.0 
33.6 
40.0 
46.0 
10.9 
13.0 
4.6 
3.4 
3.9 
52.3 
62.4 
71.7 
1.2 
1.4 
1.6 
29.9 
18.6 
21.4 
1.0 
1.2 
1.4 
O.ot 
O.ot 
O.ot 
0.03 
0.04 
0.04 
0.99 
1.18 
1.36 
0.0 2240 2330 2370 8,430 
10,o40 
11 ,550 
80 
1263 2 
3 
4 
17 2.5 3.5 35.8 
37.l 
41.9 
49.7 
51.5 
58.l 
11.1 
11.5 
5.1 
4.9 
5.5 
67.7 
70.1 
79.2 
1.4 
1.5 
1.7 
11.3 
8.5 
9.6 
:,l.4 
3.6 
4.0 
0.28 
0.29 
0.33 
1.90 
1.97 
2.22 
1.25 
1.30 
1.46 
5.5 2110 2200 2320 12,230 
12,670 
14,310 
80 
Bedford 1167 2 
3 
4 
28 3.6 6.7 42.7 
45.8 
47.4 
47.4 
50.8 
52.6 
3.2 
3.4 
5.9 
5.5 
5.7 
70.5 
75.6 
78.2 
1.4 
1.5 
1.6 
16.5 
11.3 
11.7 
2.4 
2.6 
2.7 
O.ot 
O.ot 
O.ot 
1.16 
1.24 
1.29 
1.27 
1.36 
1.41 
4.0 2050 2140 2220 12,930 
13,860 
14,350 
79 
Franklin 1159 2 
3 
4 
47 2.6 5.3 42.0 
44.4 
47.8 
45.9 
48.5 
52.2 
6.8 
7.2 
5.9 
5.6 
6.0 
69.3 
73.2 
78.8 
1.4 
1.5 
1.6 
12.7 
8.4 
9.1 
3.9 
4.1 
4.4 
O.ot 
O.ot 
0.01 
2.54 
2.68 
2.89 
1.36 
1.44 
1.55 
3.0 2130 2250 2350 12,650 
13,350 
14,390 
79 
Keene Lower Kittanning (No. 5) 1161 2 
3 
4 
39 2.7 5.5 39.0 
41.3 
46.9 
44.l 
46.7 
53.l 
11.4 
12.l 
5.5 
5.2 
5.9 
64.2 
67.9 
77.3 
1.3 
1.4 
1.6 
13.2 
8.8 
10.0 
4.3 
4.6 
5.2 
O.ot 
O.ot 
0.01 
2.86 
3.03 
3.44 
1.46 
1.54 
1.76 
3.5 2140 2270 2350 11,770 
12,450 
14,160 
79 
Middle Kittanning (No. 6) 1162 2 
3 
4 
41 5.2 9.1 35.7 
39.3 
44.5 
44.6 
49.l 
55.5 
10.6 
11.7 
5.3 
4.7 
5.3 
60.3 
66.3 
75.1 
1.3 
1.4 
1.6 
19.8 
12.9 
14.6 
2.8 
3.1 
3.5 
O.ot 
0.01 
O.ot 
1.06 
1.17 
1.32 
1.69 
1.86 
2.10 
1.0 2380 2480 2600 10,700 
11,770 
13,320 
79 
11 87 2 
3 
4 
35 3.1 6.3 41.9 
44.7 
45.8 
49.6 
52.9 
54.2 
2.2 
2.3 
5.7 
5.3 
5.5 
73.5 
78.4 
80.3 
1.5 
1.6 
1.6 
15.1 
10.l 
10.4 
2.0 
2.1 
2.2 
O.ot 
0.01 
0.01 
0.64 
0.68 
0.70 
1.30 
1.39 
1.42 
4.5 2100 2180 2260 13,310 
14,200 
14,550 
79 
Lafayette Lower Kittanning (No. 5) 1259 2 
3 
4 
28 3.4 4.5 37.7 
39.5 
42.3 
51.5 
53.9 
57.7 
6.3 
6.7 
5.4 
5.1 
5.5 
70.3 
73.6 
78.8 
1.5 
1.6 
1.7 
13.8 
10.2 
10.9 
2.7 
2.9 
3.1 
0.18 
0.19 
0.20 
1.27 
1.33 
1.43 
1.29 
1.35 
1.45 
3.5 2100 2200 2380 12,650 
13,250 
14,190 
80 
Middle Kittanning (No. 6) 1160 2 
3 
4 
31 2.7 5.6 43.l 
45.7 
47.2 
48.3 
51.2 
52.8 
3.0 
3.2 
5.9 
5.6 
5.8 
72.3 
76.6 
79.l 
1.5 
1.6 
1.6 
14.5 
10.l 
10.4 
2.8 
3.0 
3.1 
0.01 
O.ot 
O.ot 
1.51 
1.60 
1.65 
1.26 
1.33 
1.38 
4.0 2120 2230 2340 13,170 
13,950 
14,410 
79 
Oxford Lower Kittanning (No. 5) 1257 2 
3 
4 
45 3.1 4.1 38.9 
40.6 
43.3 
50.9 
53.l 
56.7 
6.1 
6.4 
5.5 
5.3 
5.6 
71.1 
74.2 
79.2 
1.4 
1.5 
1.6 
12.8 
9.5 
10.2 
3.0 
3.2 
3.4 
0.15 
0.16 
0.17 
1.30 
1.36 
1.45 
1.58 
1.65 
1.76 
3.5 2040 2190 2330 12,770 
13,320 
14,230 
80 
1261 2 
3 
4 
26 2.8 3.8 40.7 
42.3 
45.4 
49.0 
51.0 
54.6 
6.4 
6.7 
5.4 
5.2 
5.6 
70.5 
73.3 
78.6 
1.4 
1.4 
1.5 
12.4 
9.4 
10.1 
3.8 
4.0 
4.2 
0.39 
0.41 
0.43 
1.56 
1.62 
1.74 
1.85 
1.92 
2.06 
4.0 2000 2070 2150 12,700 
13,200 
14,150 
80 
Middle Kittanning (No. 6) 1260 2 
3 
4 
36 3.7 4.7 40.l 
42.l 
43.3 
52.5 
55.1 
56.7 
2.7 
2.8 
5.7 
5.4 
5.6 
73.3 
76.9 
79.2 
1.5 
1.6 
1.6 
14.6 
11.0 
11.3 
2.2 
2.3 
2.4 
0.13 
0.14 
0.14 
0.51 
0.54 
0.55 
1.55 
1.63 
1.67 
2.0 2060 2200 2350 13,090 
13,740 
14,140 
80 
GALLIA COUNTY 
Clay Pittsburgh (No. 8) 1146 2 
3 
4 
24 2.1 6.1 39.9 
42.5 
46.6 
45.7 
48.7 
53.4 
8.3 
8.8 
5.4 
5.0 
5.5 
65.8 
70.l 
76.9 
1.2 
1.3 
1.4 
15.8 
11.1 
12.l 
3.4 
3.6 
4.0 
0.01 
O.ot 
O.ot 
3.33 
3.55 
3.89 
0.07 
om 
0.08 
4.5 1950 2050 21 70 12,130 
12,910 
14,170 
79 
1147 2 
3 
4 
32 4.3 7.0 37.0 
39.8 
44.2 
46.8 
50.3 
55.8 
9.2 
9.9 
5.7 
5.3 
5.9 
66.l 
71.1 
78.9 
1.3 
1.4 
1.6 
15.0 
9.4 
10.5 
2.6 
2.8 
3.1 
O.ot 
O.ot 
O.ot 
2.00 
2.1 5 
2.39 
0.63 
0.68 
0.75 
4.5 2150 2270 2350 11 ,860 
12,750 
14,150 
79 
1147-1 2 
3 
4 
32 3.6 5.9 32.8 
34.9 
47.0 
37.0 
39.3 
53.0 
24.3 
25.8 
4.9 
4.5 
6.1 
53.2 
56.5 
76.2 
1.0 
1.1 
1.4 
12.4 
7.6 
10.3 
4.3 
4.6 
6.2 
0.03 
0.03 
0.04 
3.61 
3.84 
5.17 
0.64 
0.68 
0.92 
1.5 2290 2420 2530 9,660 
10,260 
13,840 
79 
1147-2 2 
3 
4 
12 3.8 6.2 36.2 
38.6 
45.9 
42.6 
45.4 
54.l 
15.0 
16.0 
5.4 
5.0 
6.0 
61.5 
65.6 
78.0 
1.1 
1.2 
1.4 
13.8 
8.8 
10.5 
3.3 
3.5 
4.2 
0.03 
0.03 
0.04 
2.51 
2.68 
3.19 
0.81 
0.86 
1.03 
5.0 2040 2130 2250 11,060 
11 ,790 
14,040 
79 
Harrison 1140 2 
3 
4 
33 4.3 7.1 37.6 
40.5 
45.7 
44.6 
48.0 
54.3 
10.7 
11.5 
5.4 
5.0 
5.6 
63.8 
68.7 
77.6 
1.2 
1.3 
1.5 
14.4 
8.7 
9.8 
4.5 
4.8 
5.5 
0.02 
0.02 
0.02 
3.32 
3.57 
4.04 
1.18 
1.27 
1.44 
5.0 1950 2030 2140 11 ,520 
12,400 
14,010 
79 
1140-1 2 
3 
4 
14 4.2 6.4 28.7 
30.7 
47.5 
31.7 
33.9 
52.5 
33.2 
35.5 
4.3 
3.8 
5.9 
45.2 
48.3 
74.8 
0.9 
1.0 
1.5 
12.6 
7.4 
11.4 
3.9 
4.2 
6.5 
0.14 
0.15 
0.23 
3.10 
3.31 
5.13 
0.62 
0.66 
1.03 
1.0 2340 2460 2540 8,230 
8,790 
13,620 
79 
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GALLIA COUNTY (continued) 
Harrison Redstone (No. SA) 1141 2 15 2.7 6.6 3S.2 44.7 10.5 5.5 64.9 1.2 13.9 4.0 0.03 3.51 0.41 3.5 1960 2070 2150 11 ,770 79 
(continued ) 3 40.9 47.9 11.2 5.1 69.5 1.3 S.6 4.3 0.03 3.76 0.44 12,600 
4 46.l 53.9 5.7 7S.3 1.4 9.7 4.S O.Q4 4.23 0.49 14,200 
Walnut Middle Kittanning (No. 6) 1139 2 33 2.9 7.5 38.2 47.S 6.5 5.6 6S.4 1.4 15.S 2.4 0.03 2.00 0.34 0.0 2090 21SO 2270 12,2SO 79 
3 41.3 51.7 7.0 5.2 73.9 1.5 9.9 2.6 0.03 2.16 0.37 13,2SO 
4 44.4 55.6 5.5 79.5 1.6 10.6 2.S 0.03 2.33 0.40 14,2SO 
GUERNSEY COUNTY 
Jackson Upper Freeport (No. 7) 1163 2 
3 
4 
65 2.9 5.6 35.6 50.5 S.3 
37.7 53.5 8.S 
41.3 5S.7 
5.4 
5.1 
5.5 
69.3 1.5 13.2 
73.4 1.6 S.7 
S0.5 1.7 9.5 
2.4 
2.5 
2.S 
o.oi 2.15 0.23
o.oi 2.2S 0.24
o.oi 2.50 0.27 
4.5 2150 2240 23SO 12,440 
13,lSO 
14,450 
79 
Anderson 1164 2 
3 
4 
l S 2.9 5.7 34.9 42.4 17.0 
37.0 45.0 18.0 
45.l 54.9 
5.2 
4.S 
5.9 
59.5 1.3 13.6 
63.l 1.4 9.0 
77.0 1.7 11.0 
3.3 
3.5 
4.3 
o.oi 2.64 0.66 
o.oi 2.SO 0.70
o.oi 3.42 O.S5 
1.0 1940 2050 2140 10,SOO 
11 ,450 
13,970 
79 
Londonderry Pittsburgh (No. S) 1165 2 
3 
52 0.9 2.8 42.5 40.S 13.9 
43.7 42.0 14.3 
5.2 
5.0 
64.0 1.3 9.0 
65.S 1.3 6.7 
6.7 
6.9 
o.oi 5.16 l.4S
o.oi 5.31 1.52 
4.0 2000 20SO 2170 12,010 
12,360 
79 
4 5 1.0 49.0 5.9 76.S 1.6 7.S s.o 0.01 6.1 9 l.7S 14,420 
Washington Anderson 1166 2 
3 
4 
36 2.4 5.0 3S.7 49.9 6.4 
40.7 52.5 6.7 
43.7 56.3 
5.4 
5.1 
5.5 
70.0 1.6 13.5 
73.7 1.7 9.5 
79.0 l.S 10.2 
3.0 
3.2 
3.4 
o.oi 2.43 0.5S
o.oi 2.56 0.61 
o.oi 2.74 0.65 
4.5 1960 2070 2150 12,730 
13,390 
14,360 
79 
HARRISON COUNTY 
Archer Pittsburgh (No. S) 1363 2 55 0.8 2.9 37.7 49. l 10.4 5.1 69. l 1.5 10.7 3.4 O.l S 2.02 1.16 4.0 2140 2190 2400 12,450 so 
3 3S.S 50.5 10.7 4.9 71.1 1.5 S.4 3.5 0.19 2.0S 1.19 12,SlO 
4 43.4 56.6 5.5 79.6 1.7 9.4 3.9 0.21 2.33 1.34 14,340 
1371 2 53 0.9 2.S 37.6 47.5 12.0 4.9 6S.S 1.4 9.S 3. 1 O.lS 1.47 1.46 4.0 2220 2340 2450 12,320 so 
3 3S.7 48.9 12.4 4.S 70.S 1.4 7.5 3.2 0.19 1.51 1.50 12,670 
4 44.2 55.S 5.4 S0.8 1.6 8.5 3.7 0.21 1.73 1.71 14,460 
Redstone (No. SA) 1364 2 17 0.9 2.S 31.9 3S. l 27.2 4.2 55.2 1.3 9.0 3.2 0.04 2.04 1.10 1.0 2130 2220 2490 9,S l O so 
3 32.S 39.2 2S.O 4.0 56.7 1.3 6.7 3.3 0.04 2.1 0 1.13 10,090 
4 45.6 54.4 5.6 7S.7 l.S 9.3 4.5 0.06 2.91 1.57 14,010 
1365 2 17 0.9 2.9 36.3 49.S 11.0 5.0 70.2 1.4 10.S 1.6 0.05 0.57 0.96 4.5 2450 2560 26SO 12,520 so 
3 37.4 51.3 11.3 4.S 72.3 1.5 S.4 1.6 0.05 0.59 0.99 12,900 
4 42.2 57.S 5.4 Sl.5 1.7 9.5 l.S 0.06 0.66 1.11 14,540 
German Pittsburgh (No. S) 1373 2 50 1.2 3.4 35.3 49.5 11.S 4.9 6S.4 1.4 10.5 2.9 0.22 1.65 1.06 4.5 20SO 2190 2340 12,320 so 
3 36.5 51.3 12.3 4.7 70.S 1.5 7.S 3.0 0.23 1.71 1.10 12,750 
4 41.6 5S.4 5.3 S0.7 1.7 S.9 3.5 0.26 1.95 1.25 14,530 
Redstone (No. SA) 1366 2 17 O.S 2.7 36.0 47.l 14.2 4.S 67.2 1.5 9.3 3.0 0.14 1.60 1.25 5.0 2160 2230 2500 12,010 so 
3 37.0 4S.4 14.6 4.6 69. l 1.5 7.1 3.1 0.14 1.64 l.2S 12,340 
4 43.3 56.7 5.4 S0.9 l.S S.3 3.6 0. 17 1.93 1.50 14,450 
Washington Upper Freeport (No. 7) 1174 2 
3 
4 
29 3.4 6.3 35.3 50.7 7.7 
37.7 54. l 8.2 
41.0 59.0 
5.4 
5.0 
5.5 
6S.S 1.5 14.6 
73.4 1.6 9.6 
so.o 1.7 10.5 
1.9 
2.0 
2.2 
0.01 1.77 0.12 
o.oi l.S9 0.13
o.oi 2.06 0. 14 
3.5 2110 2200 2340 12,4SO 
13,320 
14,520 
79 
HOCKING COUNTY 
Starr Lower Freeport (No. 6A) 1375 2 26 l.S 4.4 40.0 45.3 10.3 5.2 66.9 1.4 12.5 3.S 0.14 1.56 2.06 4.0 2130 2220 2360 12,050 so 
3 41.9 47.4 10.7 4.9 70.0 1.4 9.0 3.9 0.15 1.63 2.15 12,610 
4 46.9 53.l 5.5 7S.4 1.6 10.l 4.4 0. 16 l.S3 2.41 14,120 
Ward Upper Freeport (No. 7) 11 5 1 2 
3 
4 
47 4.0 7.1 38.2 
41.1 
46.2 
44.4 
47.8 
53.8 
10.3 
11.1 
5.5 
5.1 
5.7 
63.9 
68.8 
77.4 
1.3 
1.4 
1.6 
14.1 
8.4 
9.4 
5.0 
5.4 
6.1 
O.Dl 
O.Dl 
O.Dl 
4.18 
4.50 
5.06 
0.81 
0.87 
0.98 
3.0 1990 2080 2160 11 ,660 
12,550 
14,120 
79 
Washington Clarion (No. 4A) 1150 2 
3 
4 
15 3.8 6.9 41.7 
44.8 
46.9 
47.2 
50.7 
53.1 
4.2 
4.5 
5.9 
5.5 
5.8 
70.6 
75.8 
79.4 
1.3 
1.4 
1.5 
16.1 
10.7 
11.2 
2.0 
2.1 
2.2 
O.Dl 
O.Dl 
O.Dl 
0.74 
0.79 
0.83 
1.29 
1.39 
1.45 
3.0 2300 2390 2520 12,820 
13,770 
14,420 
79 
HOLMES COUNTY 
Berlin Lower Kittanning (No. 5) 1212 2 
3 
4 
36 1.9 4.0 41.3 
43.0 
46.6 
47.4 
49.4 
53.4 
7.3 
7.6 
5.5 
5.3 
5.7 
70.3 
73.2 
79.3 
1.6 
1.7 
1.8 
12.1 
8.9 
9.6 
3.3 
3.4 
3.7 
O.Dl 
0.01 
0.01 
1.98 
2.06 
2.23 
1.35 
1.41 
1.52 
4.0 2010 2100 2190 12,780 
13,3 10 
14,400 
79 
1216 2 
3 
4 
29 1.7 3.8 44.0 
45.7 
48.8 
46.2 
48.0 
51.2 
6.0 
6.2 
5.6 
5.4 
5.7 
71.4 
74.2 
79.2 
1.6 
1.7 
1.8 
11.0 
7.9 
8.5 
4.4 
4.6 
4.9 
0.01 
O.Dl 
O.Dl 
3.33 
3.46 
3.69 
1.01 
1.05 
1.12 
3.5 1890 1970 2060 13,060 
13,570 
14,480 
79 
Middle Kittanning (No. 6) 1207 2 
3 
4 
28 6.3 8.6 38.6 
42.2 
45.l 
47.0 
51.4 
54.9 
5.8 
6.3 
5.7 
5.2 
5.5 
68.2 
74.6 
79.7 
1.4 
1.5 
1.6 
15.1 
8.2 
8.7 
3.9 
4.3 
4.6 
O.Dl 
O.Dl 
O.Dl 
2.90 
3.17 
3.39 
0.99 
1.08 
1.16 
3.0 2010 2100 2220 12,370 
13,530 
14,450 
79 
1208 2 
3 
4 
18 1.8 3.6 39.0 
40.5 
46.0 
45.8 
47.5 
54.0 
11.6 
12.0 
5.0 
4.8 
5.4 
64.7 
67.1 
76.3 
1.5 
1.6 
1.8 
9.4 
6.4 
7.3 
7.8 
8.1 
9.2 
O.Dl 
0.01 
0.01 
6.85 
7.11 
8.08 
0.94 
0.98 
1.11 
4.0 2130 2260 2330 12,010 
12,460 
14,160 
79 
Clark Brookville (No. 4) 1214 2 
3 
4 
20 1.3 3.0 38.8 
40.0 
46.4 
44.9 
46.3 
53.6 
13.3 
13.7 
5.2 
5.0 
5.8 
66.4 
68.5 
79.3 
1.5 
1.5 
1.8 
11.2 
8.8 
10.2 
2.3 
2.4 
2.7 
O.Dl 
0.01 
0.01 
1.08 
1.11 
1.29 
1.25 
1.29 
1.49 
2.0 2640 2720 2790 11 ,980 
12,350 
14,320 
79 
Middle Kittanning (No. 6) 1271 2 
3 
4 
35 2.0 4.8 38.6 
40.5 
43.l 
50.9 
53.4 
56.9 
5.8 
6.1 
5.3 
5.0 
5.4 
68.9 
72.3 
77.0 
1.4 
1.5 
1.6 
14.5 
10.7 
11.4 
4.2 
4.4 
4.7 
0.70 
0.74 
0.78 
1.81 
1.90 
2.02 
1.65 
1.73 
1.85 
2.0 2060 2140 2200 12,4 10 
13,030 
13,870 
79 
Hardy Brookville (No. 4) 123 1 2 
3 
4 
18 1.2 3.3 47.1 
48.7 
52.6 
42.4 
43.8 
47.4 
7.2 
7.4 
5.9 
5.7 
6.2 
70.4 
72.8 
78.7 
1.7 
1.8 
1.9 
12.0 
9.4 
10.1 
3.0 
3.1 
3.4 
0.01 
0.01 
0.01 
0.95 
0.98 
1.06 
2.01 
2.08 
2.25 
4.0 2580 2670 2750 12,970 
13,410 
14,490 
79 
1239 2 
3 
4 
18 1.6 3.4 42.8 
44.3 
48.l 
46.1 
47.7 
51.9 
7.7 
8.0 
5.6 
5.4 
5.9 
69.9 
72.4 
78.6 
1.6 
1.7 
1.8 
12.8 
10.1 
11.0 
2.4 
2.5 
2.7 
0.02 
0.02 
0.02 
0.51 
0.53 
0.57 
1.83 
1.89 
2.06 
3.0 2550 2620 2700 12,570 
13,010 
14,140 
79 
Lower Kittanning (No. 5) 1232 2 
3 
4 
8' 2.1 4.3 46.6 
48.7 
54.2 
39.3 
41.1 
45.8 
9.8 
10.2 
5.8 
5.6 
6.2 
66.1 
69.1 
76.9 
1.7 
1.8 
2.0 
10.7 
7.2 
8.0 
5.9 
6.2 
6.9 
O.Dl 
O.Dl 
O.Dl 
4.09 
4.27 
4.76 
1.84 
1.92 
2.14 
4.0 2570 2650 2740 12,350 
12,910 
14,380 
79 
1232-1 2 
3 
4 
32' 3.3 4.8 23.1 
24.3 
51.1 
22.1 
23.2 
48.9 
50.0 
52.5 
3.4 
3.0 
6.3 
33.2 
34.9 
73.5 
1.0 
1.1 
2.2 
9.9 
5.9 
12.5 
2.6 
2.7 
5.8 
0.02 
0.02 
0.04 
1.58 
1.66 
3.50 
0.98 
1.03 
2.17 
0.0 2620 2730 2800 6,050 
6,350 
13,380 
79 
Paint Lower Kittanning (No. 5) 1223 2 
3 
4 
19 2.3 4.3 40.6 
42.4 
45.7 
48.2 
50.4 
54.3 
6.9 
7.2 
5.5 
5.2 
5.7 
70.8 
74.0 
79.7 
1.6 
1.7 
1.8 
12.8 
9.4 
10.1 
2.5 
2.6 
2.8 
O.Dl 
O.Dl 
0.01 
1.18 
1.23 
1.33 
1.33 
1.39 
1.50 
4.5 2040 2120 2210 12,760 
13,330 
14,370 
79 
Salt Creek Brookville (No. 4) 1215 2 
3 
4 
28 1.2 2.9 42.0 
43.3 
48.6 
44.5 
45.8 
51.4 
10.6 
10.9 
5.4 
5.2 
5.9 
68.4 
70.4 
79.1 
1.4 
1.4 
1.6 
11.1 
8.8 
9.9 
3. 1 
3.2 
3.6 
O.Dl 
0.01 
0.01 
1.48 
1.52 
1.71 
1.64 
1.69 
1.90 
3.0 24 10 2500 2580 12,440 
12,810 
14,380 
79 
Walnut Creek Lower Kittanning (No. 5) 121 3 2 
3 
4 
38 1.6 3.5 41.1 
42.6 
46.5 
47.2 
48.9 
53.5 
8.2 
8.5 
5.4 
5.2 
5.7 
69.0 
71.5 
78.1 
1.5 
1.6 
1.7 
11.2 
8.4 
9.2 
4.8 
5.0 
5.4 
O.Dl 
O.Dl 
O.Dl 
3.82 
3.96 
4.33 
1.03 
1.07 
1.17 
3.0 2030 2110 2200 12,690 
13,150 
14,370 
79 
Middle Kittanning (No. 6) 1209 2 
3 
4 
23 3.7 6.2 41.0 
43.7 
46.3 
47.6 
50.7 
53.7 
5.2 
5.5 
5.7 
5.3 
5.7 
70.7 
75.4 
79.8 
1.6 
1.7 
1.8 
13.9 
8.9 
9.5 
2.9 
3. 1 
3.3 
O.Dl 
O.Dl 
O.Dl 
2.46 
2.62 
2.78 
0.48 
0.51 
0.54 
3.5 1970 2080 2190 12,830 
13,680 
14,480 
79 
JACKSON COUNTY 
Bloomfield Lower Kittanning (No. 5) 1144 2 
3 
4 
36 4.6 7.8 37.4 
40.6 
45.0 
45.7 
49.6 
55.0 
9.1 
9.9 
5.5 
5.0 
5.6 
64.3 
69.7 
77.4 
1.4 
1.5 
1.7 
15.8 
9.6 
10.7 
3.8 
4.1 
4.6 
0.02 
0.02 
0.02 
2.84 
3.08 
3.42 
0.97 
1.05 
1.17 
3.0 1980 2070 2230 11,640 
12,620 
14,000 
79 
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JACKSON COUNTY (continued) 
Liberty Sharon (No. I) 1134 2 
3 
4 
26 3.6 B.4 38.4 
41.9 
4B.B 
40.3 
44.0 
51.2 
12.9 
14.1 
5.6 
5.1 
5.9 
62.2 
67.9 
79.0 
1.5 
1.6 
1.9 
17.0 
10.4 
12.l 
0.9 
1.0 
I.I 
0.01 
O.DI 
O.DI 
0.61 
0.67 
0.7B 
0.25 
0.27 
0.32 
1.0 2BOO 2BOO 2BOO 11 ,220 
12,250 
14,260 
79 
1135 2 
3 
4 
25 4.0 9.6 30.4 
33.6 
43.7 
39.l 
43.3 
56.3 
20.9 
23.l 
5.0 
4.4 
5.7 
53.4 
59.1 
76.B 
1.2 
1.3 
1.7 
19.0 
11.6 
15.1 
0.5 
0.6 
0.7 
O.DI 
O.DI 
O.DI 
0.31 
0.34 
0.45 
0.22 
0.24 
0.32 
0.0 2BOO 2BOO 2BOO 9,470 
10,480 
13,630 
79 
Madison Lower Kittanning (No. 5) 126B 2 
3 
4 
IB 3.2 4.3 36.4 
3B.O 
43.9 
46.5 
4B.6 
56.1 
12.B 
13.4 
4.9 
4.6 
5.4 
63.8 
66.7 
77.0 
1.3 
1.3 
1.5 
12.9 
9.4 
10.9 
4.3 
4.5 
5.2 
0.26 
0.27 
0.31 
2.4B 
2.59 
2.99 
1.59 
1.66 
1.92 
1.5 20BO 2160 2340 11 ,450 
11,970 
13,B20 
BO 
Middle Kittanning (No. 6) 11 37 2 
3 
4 
175 3.9 B.6 39.7 
43.4 
45.4 
47.7 
52.2 
54.6 
4.0 
4.4 
6.0 
5.5 
5.8 
70.0 
76.6 
BO.I 
1.5 
1.6 
1.7 
17.2 
10.5 
10.9 
1.4 
1.5 
1.6 
om 
O.OB 
O.OB 
0.96 
1.05 
1.10 
0.34 
0.37 
0.39 
1.0 2000 2120 2210 12,540 
13,720 
14,340 
79 
113B 2 
3 
4 
165 7.0 10.2 32.9 
36.6 
39.9 
49.5 
55.1 
60.1 
7.4 
B.2 
5.7 
5.1 
5.5 
64.6 
71.9 
7B.4 
1.4 
1.6 
1.7 
18.1 
IO.I 
11.0 
2.B 
3.1 
3.4 
0.05 
0.06 
0.06 
2.07 
2.31 
2.51 
0.67 
0.75 
0.81 
1.5 2120 2240 2330 11,460 
12,760 
13,900 
79 
Milton Clarion (No. 4A) 114B 2 
3 
4 
33 3.9 7.B 42.B 
46.4 
49.5 
43.6 
47.3 
50.5 
5.B 
6.3 
6.2 
5.8 
6.2 
66.B 
72.5 
77.3 
1.3 
1.4 
1.5 
16.7 
10.6 
11.3 
3.2 
3.5 
3.7 
0.01 
O.DI 
O.DI 
1.52 
1.65 
1.76 
1.69 
1.83 
1.96 
4.0 1960 2050 2150 12,120 
13,150 
14,030 
79 
114B-l 2 
3 
4 
16 4.1 7.2 40.9 
44.1 
49.2 
42.3 
45.6 
50.B 
9.6 
10.3 
5.8 
5.4 
6.0 
63.B 
68.7 
76.7 
1.2 
1.3 
1.4 
16.1 
10.5 
11.7 
3.4 
3.7 
4.1 
0.03 
0.03 
0.04 
1.40 
1.51 
l.6B 
2.01 
2.17 
2.42 
3.5 2190 22BO 2400 11 ,620 
12,520 
13,960 
79 
Lower Kittanning (No. 5) 125B 2 
3 
4 
30 4.B 6.1 34.5 
36.8 
42.B 
46.2 
49.2 
57.2 
13.2 
14.0 
4.9 
4.5 
5.2 
63.0 
67. 1 
7B.l 
1.3 
1.3 
1.6 
16.B 
12.l 
14.1 
0.8 
0.9 
1.0 
0.08 
0.09 
0.10 
0.17 
O.IB 
0.21 
0.57 
0.61 
0.71 
0.5 2750 2800 2BOO 11 ,000 
11,720 
13,630 
BO 
JEFFERSON COUNTY 
Island Creek Pittsburgh (No. B) 1374 2 
3 
4 
56 0.7 2.7 34.9 
35.9 
41.4 
49.4 
50.7 
5B.6 
13.0 
13.4 
4.B 
4.7 
5.4 
68.0 
69.9 
B0.7 
1.5 
1.5 
1.7 
9.5 
7.3 
B.5 
3.2 
3.2 
3.7 
0.22 
0.23 
0.26 
l.B9 
1.94 
2.24 
1.04 
1.07 
1.23 
5.5 2120 2250 2530 12,290 
12,630 
14,5BO 
BO 
Ross 1372 2 
3 
4 
26 O.B 2.6 36.4 
37.4 
41.9 
50.5 
51.B 
5B.l 
10.5 
10.B 
5.0 
4.B 
5.4 
70.5 
72.4 
Bl.I 
1.5 
1.5 
1.7 
10.0 
7.9 
8.9 
2.6 
2.6 
2.9 
0.14 
0.14 
0.16 
1.45 
1.49 
1.67 
0.97 
1.00 
1.12 
6.5 2160 2230 2400 12,560 
12,900 
14,460 
BO 
Warren Waynesburg (No. 11) 1369 2 
3 
4 
46 1.3 4.1 30.B 
32.1 
40.3 
45.6 
47.5 
59.7 
19.6 
20.4 
4.6 
4.3 
5.4 
60.3 
62.9 
79.0 
1.3 
1.3 
1.6 
12.7 
9.5 
11.9 
1.5 
1.6 
2.0 
0.3B 
0.40 
0.50 
0.63 
0.66 
0.82 
0.53 
0.55 
0.69 
1.5 2460 2650 2800 10,6BO 
11,130 
13,9BO 
BO 
Wayne Redstone (No. BA) 1370 2 
3 
4 
22 O.B 3.0 36.B 
37.9 
42.2 
50.3 
51.9 
57.B 
10.0 
10.3 
5.0 
4.B 
5.3 
69.6 
71.7 
79.9 
1.5 
1.5 
1.7 
10.4 
8.1 
9.0 
3.6 
3.7 
4.l 
0.30 
0.31 
0.34 
1.97 
2.03 
2.26 
1.29 
1.33 
1.48 
4.5 2000 20BO 2300 12,530 
12,910 
14,390 
80 
Wells Pittsburgh (No. B) 136B 2 
3 
4 
46 1.4 3.4 35.4 
36.6 
3B.3 
57.0 
59.0 
61.7 
4.2 
4.4 
5.5 
5.3 
5.5 
76.6 
79.3 
B2.9 
1.5 
1.6 
1.7 
I I.I 
8.4 
8.B 
1.0 
I.I 
I.I 
0.06 
0.06 
0.06 
0.42 
0.43 
0.45 
0.54 
0.56 
0.5B 
6.0 2600 2720 2BOO 13,550 
14,030 
14,670 
BO 
1368-1 2 
3 
4 
25 1.0 2.B 30.6 
31.5 
40.3 
45.4 
46.7 
59.7 
21.1 
21.B 
4.4 
4.3 
5.4 
61.3 
63.1 
B0.7 
1.3 
1.3 
1.6 
9.2 
6.9 
8.9 
2.6 
2.6 
3.4 
0.15 
0.15 
0.20 
1.72 
1.77 
2.26 
0.70 
0.72 
0.92 
5.5 2450 2600 2740 10,790 
11,100 
14,190 
BO 
Redstone (No. BA) 1367 2 
3 
4 
25 0.8 2.4 31.4 
32.l 
41.3 
44.6 
45.7 
58.7 
21.7 
22.2 
4.4 
4.3 
5.5 
62.l 
63.6 
Bl.B 
1.2 
1.2 
1.6 
B.2 
6.3 
B.O 
2.4 
2.4 
3.1 
0.07 
om 
0.09 
1.30 
1.33 
1.71 
1.00 
1.02 
1.32 
4.5 2320 2470 2570 10,990 
11 ,260 
14,4BO 
BO 
LAWRENCE COUNTY 
Decatur Lower Kittanning (No. 5) 1133 2 
3 
4 
39 6.3 9.6 35.7 
39.5 
42.6 
48.1 
53.2 
57.4 
6.6 
7.3 
5.8 
5.2 
5.6 
66.2 
73.2 
79.0 
1.4 
1.5 
1.7 
18.7 
11.2 
12.1 
1.3 
1.4 
1.6 
0.01 
0.01 
O.Dl 
0.65 
0.72 
0.78 
0.66 
0.73 
0.79 
3.5 2580 2660 2780 11 ,780 
13,030 
14,060 
79 
Mason Redstone (No. SA) 1142 2 
3 
4 
49 2.2 6.2 40.6 
43.3 
48.6 
42.9 
45.7 
51.4 
10.3 
11.0 
5.5 
5.1 
5.8 
63.5 
67.7 
76.0 
1.1 
1.2 
1.3 
13.7 
8.7 
9.8 
6.0 
6.4 
7.2 
0.03 
0.03 
0.04 
5.63 
6.00 
6.74 
0.36 
0.38 
0.43 
0.0 2000 2090 2200 11 ,620 
12,390 
13,920 
79 
1143 2 
3 
4 
45 2.8 7.0 39.4 
42.4 
47.9 
42.8 
46.0 
52.1 
10.8 
11.6 
5.4 
5.0 
5.6 
62.8 
67.5 
76.4 
1.1 
1.2 
1.3 
14.3 
8.7 
9.8 
5.7 
6.1 
6.9 
0.15 
0.16 
0.18 
5.01 
5.39 
6.09 
0.50 
0.54 
0.61 
4.5 1910 2000 2110 11,560 
12,430 
14,060 
79 
1143-1 2 
3 
4 
23 2.3 4.3 26.6 
27.8 
54.6 
22.1 
23.1 
45.4 
47.0 
49.1 
3.6 
3.3 
6.4 
34.2 
35.7 
70.2 
0.6 
0.6 
1.2 
9.1 
5.5 
10.8 
5.6 
5.9 
11.5 
0.09 
0.09 
0.18 
4.79 
5.01 
9.84 
0.74 
0.77 
1.52 
1.0 2270 2390 2520 6,240 
6,520 
12,810 
79 
Washington Clarion (No. 4A) 1131 2 
3 
4 
32 3.2 7.8 41.7 
45.2 
49.3 
42.8 
46.4 
50.7 
7.7 
8.4 
5.9 
5.5 
6.0 
65.6 
71.1 
77.6 
1.3 
1.4 
1.5 
15.7 
9.5 
10.4 
3.9 
4.2 
4.6 
0.01 
0.01 
0.01 
2.50 
2.71 
2.96 
1.34 
1.45 
1.59 
0.0 1910 2030 2110 11 ,950 
12,960 
14,140 
79 
Lower Kittanning (No. 5) 1132 2 
3 
4 
25 6.3 9.5 34.9 
38.6 
43.7 
45.0 
49.7 
56.3 
10.6 
11.7 
5.6 
5.0 
5.7 
62.l 
68.6 
77.7 
1.3 
1.4 
1.6 
17.7 
10.2 
11.6 
2.6 
2.9 
3.3 
0.01 
O.Dl 
0.01 
1.83 
2.02 
2.29 
0.75 
0.83 
0.94 
1.0 1980 2080 21 70 11 ,020 
12,180 
13,790 
79 
LICKING COUNTY 
Bowling Green Quakertown (No. 2) 1253 2 
3 
4 
25 5.3 6.3 32.2 
34.3 
38.8 
50.6 
54.0 
61.2 
10.9 
11.7 
5.1 
4.7 
5.3 
66.0 
70.4 
79.7 
1.5 
1.6 
1.8 
15.3 
10.4 
11.7 
1.3 
1.4 
1.5 
0.11 
0.12 
0.13 
1.07 
1.14 
1.29 
0.10 
0.11 
0.12 
2.0 2650 2770 2800 11 ,650 
12,430 
14,070 
80 
Bear Run 1254 2 
3 
4 
16 1.5 2.5 28.7 
29.4 
42.5 
38.9 
39.9 
57.5 
29.9 
30.7 
3.8 
3.6 
5.2 
53.7 
55. l 
79.5 
1.0 
1.1 
1.5 
9.7 
7.6 
11.0 
1.8 
1.9 
2.7 
0.14 
0.14 
0.21 
0.61 
0.63 
0.90 
1.09 
1.12 
1.61 
1.0 2650 2780 2800 9,460 
9,710 
14,010 
80 
MAHONING COUNTY 
Springfield ILower Kitta nning (No. 5) 1210 2 
3 
4 
35 1.0 2.5 36.7 
37.6 
39.7 
55.7 
57.1 
60.3 
5.1 
5.2 
5.5 
5.4 
5.7 
77.3 
79.3 
83.7 
1.8 
1.8 
1.9 
9.6 
7.6 
8.0 
0.7 
0.7 
0.8 
O.Dl 
0.01 
0.01 
0.10 
0.10 
0.11 
0.60 
0.62 
0.65 
6.5 2800 2800 2800 13,740 
14,090 
14,870 
79 
MUSKINGUM COUNTY 
Adams Middle Kittanning (No. 6) 1157 2 
3 
4 
47 2.4 5.0 44.4 
46.7 
48.5 
47.1 
49.6 
51.5 
3.5 
3.7 
6.1 
5.8 
6.1 
72.8 
76.6 
79.6 
1.4 
1.5 
1.5 
13.2 
9.2 
9.6 
3.1 
3.3 
3.4 
0.01 
0.01 
0.01 
1.23 
1.29 
1.34 
1.85 
1.95 
2.02 
3.5 2180 2290 2370 13,300 
14,000 
14,530 
79 
Highland Anderson 11 58 2 
3 
4 
27 2.3 4.7 37.3 
39.1 
44.5 
46.6 
48.9 
55.5 
11.4 
12.0 
5.3 
5.0 
5.7 
66.3 
69.6 
79.0 
1.4 
1.5 
1.7 
11.9 
8.1 
9.2 
3.7 
3.9 
4.4 
0.01 
0.01 
0.01 
2.43 
2.55 
2.90 
1.28 
1.34 
1.53 
5.0 2010 2090 22 10 11 ,950 
12,540 
14,250 
79 
NOBLE COUNTY 
Brookfield IMeigs Creek (No. 9) 1206 2 
3 
4 
56 2.9 5.1 35.2 
37.1 
44.7 
43.5 
45.8 
55.3 
16.2 
17.1 
4.8 
4.5 
5.4 
60.1 
63.3 
76.4 
1.0 
1.1 
1.3 
14.2 
10.2 
12.3 
3.7 
3.9 
4.7 
0.01 
0.01 
0.01 
0.93 
0.98 
1.18 
2.80 
2.95 
3.56 
1.0 2080 2200 2350 10,670 
11 ,250 
13,560 
79 
PERRY COUNTY 
Clayton Middle Kittanning (No. 6) 11 53 2 
3 
4 
32 3.5 6.5 43.2 
46.2 
48.8 
45.3 
48.4 
51.2 
5.0 
5.3 
5.8 
5.4 
5.7 
68.7 
73.5 
77.6 
1.4 
1.5 
1.6 
16.5 
11.5 
12.1 
2.6 
2.8 
2.9 
0.02 
0.02 
0.02 
1.52 
1.63 
1.72 
1.06 
1.13 
1.20 
3.5 1920 2030 2120 12,680 
13,560 
14,330 
79 
Monroe Upper Freeport (No. 7) 11 56 2 
3 
4 
51 3.8 7.8 36.3 
39.4 
42.8 
48.6 
52.7 
57.2 
7.3 
7.9 
5.6 
5.1 
5.6 
67.7 
73.4 
79.7 
1.4 
1.5 
1.6 
16.0 
9.8 
10.7 
2.0 
2.2 
2.4 
0.01 
O.Dl 
O.Dl 
1.88 
2.04 
2.21 
0.1 2 
0.13 
0.14 
3.0 2170 2310 2400 12,050 
13,060 
14,190 
79 
Pike Middle Kittanning (No. 6) 11 52 2 
3 
4 
49 3.5 7.1 38.8 
41.8 
47.3 
43.3 
46.6 
52.7 
10.8 
11.6 
5.4 
5.0 
5.6 
64.4 
69.3 
78.4 
1.3 
1.4 
1.6 
15. l 
9.5 
10.7 
3.0 
3.2 
3.7 
0.02 
0.02 
0.02 
2.07 
2.23 
2.52 
0.89 
0.96 
1.08 
3.5 2090 21 70 2280 11 ,650 
12,540 
14,190 
79 
PIKE COUNTY 
Marion Sharon (No. 1) 11 36 2 
3 
4 
22 5.5 9.0 3 1.2 
34.3 
40.4 
46.1 
50.7 
59.6 
13.7 
15.l 
5.5 
4.9 
5.8 
60.5 
66.5 
78.3 
1.3 
1.4 
1.7 
18.4 
11.4 
13.5 
0.6 
0.7 
0.8 
O.Dl 
0.01 
0.01 
0.41 
0.45 
0.53 
0.18 
0.20 
0.23 
1.0 2800 2800 2800 10,590 
11 ,640 
13,700 
79 
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STARK COUNTY 
Bethlehem Tionesta (No. 3B) 1238  2  40  1.2 3.5 44.5 12.7 5.2 10.0 4.8 3.65 1.14 4.0 1970  2040  2100  12,050 79  
3  
39.3 65.6 1.7 O.Dl 
40.7 46.l 13.2 7.1 3.78 1.18 12,490  
4  
5.0 68.0 1.8 5.0 O.Dl 
78.3 2.0 5.7 4.36 14,380 46.9 53. 1  5.7 8.2 O.Dl 1.36 
2.5 1970  2140  2270  12,730 Brookville (No. 4) 1237  2  22  1.0 3.2 41.6 47.9 7.3 5.4 70.3 1.7 12.5 2.8 0.02 1.34 1.49 79  
3  13,150  
4  
43.0 49.5 7.5 5.2 72.6 1.8 10.0 2.9 0.02 1.38 1.54 
46.5 53.5 5.6 78.5 1.9 10.8 3.1 0.02 1.50 1.66 14,230 
1.12 2530  2610  12,920 79  
3  
Osnaburg Middle Kittanning (No. 6) 1245  2  33  1.5 3.6 41.2 47.7 7.5 5.5 71.2 1.8 11.3 2.7 O.Dl 1.61 4.0 2420  
13,400  
4  
42.7 49.5 7.8 5.3 73.9 1.9 8.4 2.8 O.Dl 1.67 1.16 
14,530 46.3 53.7 5.7 80.1 2.0 9.1 3.0 0.01 1.81 1.26 
2070  2160  13,090 79  
3  
Paris Lower Kittanning (No. 5) 1211  2  35  1.0 2.6 42.3 47.4 7.7 5.3 70.6 1.5 9.1 5.8 O.Dl 4.3 1  1.49 3.5 1960  
13,440  
4  
43.4 48.7 7.9 5. 1  72.5 1.5 7.0 6.0 0.01 4.43 1.53 
14,59047.2 78.7 1.7 7.6 6.5 0.01 4.80 1.6652.8 5.6 
2020  2070  13,100 79  
3  
1248  2  22  0.8 2.7 41.8 48.4 7.1 5.4 71.3 1.7 9.3 5.2 O.Dl 4.09 1.05 4.5 1960  
13,460  
4  
43.0 49.7 7.3 5.2 73.3 1.7 7.1 5.3 0.01 4.20 1.08 
14,520 46.3 53.7 5.7 79.0 1.9 7.6 5.8 0.01 4.53 1.16 
2680  2760  12,600 79  
3  
Middle Kittanning (No. 6) 1240  2  26  1.4 3.1 37.7 48.8 10.4 5.2 69.9 1.6 10.8 2.0 0.02 0.95 1.06 4.0 2590  
13,000  
4  
38.9 50.4 10.7 5.0 72.l 1.7 8.3 2.1 0.02 0.98 1.09 
14,560 43.6 56.4 5.6 80.8 1.8 9.3 2.3 0.02 1.10 1.23 
2590  2680  12,510 79  
3  
1249  2  26  1.3 3.4 37.3 48.8 10.5 5.3 69.6 1.7 10.9 2.1 O.Dl 1.18 0.95 3.5 2510  
1.22 12,950  
4  
38.6 50.5 10.9 5.1 72.0 1.8 8.2 2.2 O.Dl 0.98 
14,530 43.3 56.7 5.7 80.8 2.0 9.1 2.4 O.Dl 1.37 1.10 
Upper Freeport (No. 7) 2310  2400  11 ,600 79  
3  
1250  2  15  0.6 2.3 37.4 42.8 17.5 4.9 63.7 1.5 9.1 3.3 O.Dl 2.54 0.78 4.5 2220  
11 ,870  
4  
38.3 43.8 17.9 4.8 65.2 1.5 7.2 3.4 0.01 2.60 0.80 
14,470 46.6 5.8 79.4 1.9 8.8 4.1 0.01 3.17 0.9753.4 
2790  2800  12,730 79  
3  
Sugar Creek Lower Mercer (No. 3) 1217  2  22  1.9 3.9 38.5 49.7 7.9 5.4 71.3 1.6 12.3 1.4 O.Dl 0.82 0.55 2.5 2700  
13,250  
4  
40.1 51.7 8.2 5.2 74.2 1.7 9.2 1.5 0.85 0.57O.Dl 
43.7 0.62 14,43056.3 5.6 80.8 1.8 10.0 1.6 O.Dl 0.93 
79  
3  
1217-1  2  17  4.6 6.2 25.2 4.0 43.9 12.9 1.40 0.40 1.0 2760  2800  2800  7,80032.2 36.4 1.1 1.8 O.Dl 
46.8 7.9 1.49 8,320  
4  
26.9 34.3 38.8 3.5 1.2 1.9 O.Dl 0.43 
0.70 13,590 43.9 56.1 5.8 76.5 1.9 12.9 3. 1  0.02 2.44 
Bedford 5.7 24.7 3.51 1.5 2530  26 10  2690  9,4 10  79  
3  
1218  2  18  3.7 30.8 38.8 4.4 51.9 1.2 13.8 4.0 O.Dl 0.45 
3.72 9,980  
4  
32.7 41.1 26.2 4.0 55.0 1.3 9.3 4.2 O.Dl 0.48 
5.04 13,52044.3 55.7 5.4 74.6 1.7 12.5 5.7 O.Dl 0.65 
2140  2220  8,780 79  
3  
Tionesta (No. 3B) 2.0 4.1 45.6 6.2 8.67 1.88 2.5 2060 1219  2  II  0.9 34.7 30.9 32.4 1.1 10.6 O.Dl 
46.5 4.5 10.8 8.85 1.92 8,960  
4  
35.4 31.5 33.1 4.0 1.1 O.Dl 
1.7 6.7 16.2 13.22 2.87 13,390 52.9 47.1 5.9 69.5 0.02 
2040  2150  13,400 79  
3  
Brookville (No. 4) 43.5 49.2 4.2 73.9 11.7 3. 1  O.Dl 1.51 1.54 5.5 1950  1220  2  24  1.3 3. 1  5.6 1.6 
76.3 9.2 3.2 1.56 1.59 13,830  
4  
44.9 50.8 4.3 5.4 1.7 O.Dl 
14,460 5.7 79.7 1.7 0.01 1.6646.9 53.1 9.6 3.3 1.63 
2.77 1.67 2520  2610  2720  11 ,510 79  
3  
1220-1  2  14  1.1 2.6 40.0 42.0 15.4 5.0 62.8 1.4 10.9 4.4 O.Dl 4.5 
11 ,810  
4  
41.1 43.1 15.8 4.8 64.5 1.4 8.8 4.5 O.Dl 2.84 1.71 
14,030 48.8 51.2 5.7 76.6 1.7 10.5 5.4 O.Dl 3.38 2.04 
TUSCARAWAS COUNTY 
Auburn 2080  2170  12,320 79  
3  
40.2 45.5 66.9 1.4 12.4 4.9 0.03 3.60 1.30 4.5 1980 Middle Kittanning (No. 6) 1178  2  32  2.8 5.4 8.9 5.5 
13,020  
4  
48.1 5.2 70.7 8.0 5.2 0.03 3.81 1.3742.5 9.4 1.5 
14,37078.1 8.9 5.7 0.04 4.20 1.5246.9 53. 1  5.7 1.6 
Bucks Lower Kittanning (No. 5) 11 80 2 
3 
4 
21 2.3 5.5 41.1 
43.5 
45.9 
48.4 
51.2 
54. l 
5.0 
5.3 
5.5 
5.2 
5.5 
71.0 
75.1 
79.3 
1.4 
1.5 
1.6 
14.2 
9.9 
10.4 
2.9 
3.1 
3.2 
0.03 
0.03 
0.03 
I.73 
1.83 
1.93 
1.1 5 
1.22 
1.28 
3.0 1970 2080 2160 12,780 
13,530 
14,280 
79 
1185 2 
3 
4 
24 2.7 5.4 40.6 
42.9 
45.8 
48.0 
50.7 
54 .2 
6.0 
6.3 
5.5 
5.2 
5.5 
70.2 
74.2 
79.2 
1.5 
1.6 
1.7 
13.5 
9.2 
9.8 
3.4 
3.6 
3.8 
0.03 
0.03 
0.03 
1.81 
1.91 
2.04 
1.52 
1.6 1 
1.72 
4.5 2090 22 10 2320 12,760 
13,490 
14,400 
79 
Middle Kittanning (No. 6) 1186 2 
3 
4 
20 3.7 7.2 38.4 
41.4 
43.3 
50.2 
54 .1 
56.7 
4.2 
4.5 
5.3 
4.8 
5.1 
70.4 
75.9 
79.5 
1.4 
1.5 
1.6 
16.8 
11.2 
11.7 
1.9 
2.0 
2.1 
o.oi 
o.oi 
o.oi 
1.08 
1.16 
1.22 
0.81 
0.87 
0.9 1 
1.5 1900 2020 2140 12,550 
13,530 
14,170 
79 
Clay 1221 2 
3 
4 
38 I.I 2.6 42.2 
43.3 
46.6 
48.3 
49.6 
53.4 
6.9 
7.1 
5.5 
5.4 
5.8 
72.7 
74.6 
80.3 
1.6 
1.6 
1.8 
10.l 
8.0 
8.6 
3.3 
3.4 
3.6 
0.01 
o.oi 
o.oi 
2.02 
2.07 
2.23 
1.24 
1.27 
1.37 
4.5 2000 2110 2220 13, 100 
13,450 
14,470 
79 
Dover Brookville (No. 4) 11 30 2 
3 
4 
19 3.0 5.4 37.6 
39.7 
46.5 
43.2 
45.7 
53.5 
13.8 
14.6 
5.4 
5. 1 
5.9 
64.6 
68.3 
80.0 
1.3 
1.4 
1.6 
12.2 
7.8 
9.2 
2.7 
2.9 
3.3 
0.03 
0.03 
0.04 
1.44 
1.52 
1.78 
1.23 
1.30 
1.52 
5.0 2000 2110 2200 11,6 10 
12,280 
14,370 
79 
Lower Kittanning (No. 5) 11 29 2 
3 
4 
36 3.6 6.5 39.7 
42.5 
45.5 
47.5 
50.8 
54.5 
6.3 
6.7 
5.7 
5.3 
5.7 
68.6 
73.4 
78.7 
1.4 
1.5 
1.6 
13.8 
8.6 
9.2 
4.1 
4.4 
4.7 
o.oi 
o.oi 
0.01 
2.44 
2.6 1 
2.80 
1.68 
1.80 
1.93 
5.5 1960 2040 2160 12,440 
13,300 
14,260 
79 
1196 2 
3 
4 
43 3.4 6.6 38.4 
41.1 
43.9 
49.0 
52.5 
56.1 
ti.O 
6.4 
5.6 
5.2 
5.6 
69.7 
74.6 
79.7 
1.4 
1.5 
1.6 
14.0 
8.7 
9.3 
3.4 
3.6 
3.9 
0.02 
0.02 
0.02 
1.86 
1.99 
2.13 
1.52 
1.63 
1.74 
3.5 1850 1970 2060 14,580 
13,470 
14,390 
79 
1229 2 
3 
4 
50 2.8 5.2 40.3 
42.5 
46.9 
45.6 
48.l 
53.1 
8.9 
9.4 
5.4 
5. 1 
5.6 
67.4 
71.1 
78.5 
1.4 
1.5 
1.6 
12.2 
8.0 
8.8 
4.8 
5.1 
5.6 
o.oi 
0.01 
0.01 
2.84 
3.00 
3.31 
1.98 
2.09 
2.31 
5.0 1930 2070 2150 12,390 
13,070 
14,430 
79 
Strasburg (No. 5A) 11 97 2 
3 
4 
26 5.5 8.4 40.4 
44.1 
47.4 
44.9 
49.0 
52.6 
6.3 
6.9 
5.7 
5.2 
5.6 
67.5 
73.7 
79.l 
1.5 
1.6 
1.8 
18.0 
11.5 
12.3 
u 
1.2 
1.3 
o.oi 
0.01 
0.01 
0.38 
0.41 
0.45 
0.70 
0.76 
0.82 
1.0 2400 2490 2590 12,090 
13, 190 
14,170 
79 
1205 2 
3 
4 
22 1.5 3.7 43.4 
45.1 
52.4 
39.5 
41.0 
47.6 
13.4 
13.9 
5.4 
5.2 
6.0 
64.5 
67.0 
77.8 
1.4 
1.5 
1.7 
9.1 
6.0 
7.0 
6.3 
6.5 
7.6 
0.04 
0.04 
0.05 
4.77 
4.95 
5.75 
1.48 
1.54 
1.79 
3.0 1940 2010 2090 12,040 
12,500 
14,520 
79 
1228 2 
3 
4 
33 3.3 5.2 38.6 
40.7 
49.5 
39.4 
41.6 
50.5 
16.8 
17.7 
5. 1 
4.8 
5.8 
59.4 
62.7 
76.2 
1.3 
1.4 
1.7 
10.7 
6.4 
7.8 
6.6 
7.0 
8.5 
0.01 
0.01 
o.oi 
4.41 
4.65 
5.65 
2.18 
2.30 
2.79 
2.5 1880 2000 2080 11,160 
11 ,770 
14,3 10 
79 
Middle Kittanning (No. 6) 11 28 2 
3 
4 
35 3.9 6.5 40.4 
43.2 
45.7 
48.0 
51.3 
54.3 
5. 1 
5.5 
5.9 
5.5 
5.9 
70.4 
75.3 
79.6 
1.4 
1.5 
1.6 
14.2 
9.0 
9.5 
3.0 
3.2 
3.4 
0.19 
0.20 
0.21 
1.14 
1.22 
1.29 
1.63 
1.74 
1.84 
4.0 2130 2220 2350 12,660 
13,530 
14,320 
79 
1198 2 
3 
4 
36 4.6 8.1 37.9 
41.2 
42.8 
50.6 
55. I 
57.2 
3.4 
3.7 
5.6 
5. 1 
5.3 
69.0 
75.l 
78.0 
1.5 
1.6 
1.7 
18.8 
12.6 
13. 1 
1.9 
2.1 
2.1 
0.02 
0.02 
0.02 
0.25 
0.27 
0.28 
1.59 
1.73 
1.80 
1.0 2750 2800 2800 12,200 
13,270 
13,780 
79 
Fairfield Lower Kittanning (No. 5) 1188 2 
3 
4 
26 2.1 4.8 39.5 
41.5 
45.9 
46.6 
48.9 
54.l 
9.1 
9.6 
5.3 
5.0 
5.5 
68.l 
71.5 
79.l 
1.4 
1.5 
1.6 
12.3 
8.4 
9.3 
3.8 
4.0 
4.4 
0.02 
0.02 
0.02 
2.36 
2.48 
2.74 
1.43 
1.50 
1.66 
4.5 2070 2200 2330 12,410 
13,040 
14,420 
79 
Strasburg (No. 5A) 1190 2 
3 
4 
13 2.3 4.6 39.0 
40.9 
49.0 
40.6 
42.6 
51.0 
15.8 
16.6 
5.1 
4.8 
5.8 
59.5 
62.4 
74.7 
1.4 
1.5 
1.8 
11.0 
7.2 
8.7 
7.2 
7.5 
9.0 
0.02 
0.02 
0.03 
5.48 
5.74 
6.88 
I.70 
1.78 
2.14 
3.0 20 l 0 2090 22 10 11 ,230 
11 ,770 
14,110 
79 
Middle Kittanning (No. 6) 1181 2 
3 
4 
51 2.3 5.2 41.7 
44.0 
46.6 
47.8 
50.4 
53.4 
5.3 
5.6 
5.6 
5.3 
5.6 
71.8 
75.7 
80.2 
1.5 
1.6 
1.7 
13.0 
8.8 
9.4 
2.8 
3.0 
3. 1 
o.oi 
o.oi 
o.oi 
1.02 
1.08 
1.14 
1.8 1 
1.9 1 
2.02 
3.0 2020 2130 2230 12,940 
13,650 
14,460 
79 
1191 2 
3 
4 
40 3.0 6.0 39.2 
41.7 
44.l 
49.6 
52.8 
55.9 
5.2 
5.5 
5.4 
5.0 
5.3 
70.2 
74.7 
79.1 
1.6 
1.7 
1.8 
15.0 
10.3 
10.9 
2.6 
2.8 
2.9 
o.oi 
o.oi 
o.oi 
1.28 
1.36 
1.44 
1.33 
1.41 
1.50 
3.0 1970 2090 2200 12,620 
13,420 
14,2 10 
79 
Franklin Lower Kittanning (No. 5) 1193 2 
3 
4 
3 1 2.0 4.7 41.6 
43.7 
49.5 
42.5 
44.6 
50.5 
11.2 
11.8 
5.5 
5.2 
5.9 
65.0 
68.2 
77.3 
1.3 
1.4 
1.5 
10.5 
6.6 
7.5 
6.6 
6.9 
7.8 
0. 19 
0.20 
0.23 
4.66 
4.89 
5.54 
1.79 
1.88 
2.1 3 
3.5 1910 2040 2130 12,0 10 
12,600 
14,280 
79 
Strasburg (No. 5A) 1194 2 
3 
4 
18 1.6 3.9 48.2 
50.2 
55.3 
39.0 
40.6 
44.7 
8.9 
9.3 
5.9 
5.7 
6.3 
68.3 
71.1 
78.3 
1.5 
1.6 
1.7 
11.4 
8.3 
9. 1 
4.1 
4.3 
4.7 
0.04 
0.04 
0.05 
2.68 
2.79 
3.07 
1.36 
1.42 
1.56 
2.0 1940 2020 2120 12,740 
13,250 
14,6 10 
79 
...... 
...... 
Township Seam 
DGS 
file 
no. 
c 
:~ 
"t:l 
c 
0 u 
.~ 
~-: 
..c::"' .., "' -g ~ ~~ -~ 
"'"' ~g)
c 
g 
"' "' .£ 
"t:l 
"'·;:: 
"t:l 
~ 
Proximate analysis (%) 
c 
"' 
0
"' .. .0.. """' .. 3 -.- "'., ., u .~ _.,~E "t:l0 "':::E ><
1£: 
J 
..c:: 
< 
c 
"' "" 0.. 
"t:l » 
:i:: 
Ultimate analysis (%) 
cc c"' 0 "" "' .0 0 ~.. ..
"' ~ ><u 0 
.. 
5 
"' "' 
O! 
0 
E-< 
Forms of sulfur (%) 
~ .S:ii c "' "" "' ..rn 0 
"" c =>< ~~ 
'f c 
<1>·-
"'.. 
"' 
Fusibility of ash (°F) 
c"' "' ~ 0 .. ,,,, .. 
"'·-"' .5 ~_..,.., ~f:~ e~ c .. "'"' ~~c .. 0. ~ 0. -..s E o E E
"'"' rn 2l"t:l.- 2l 
Heating 
value 
(Btu/ lb) 
Year 
TUSCARAWAS COUNTY (continued) 
Franklin Middle Kittanning (No. 6) 1195 
(continued) 
2 
3 
4 
20 1.3 3.2 49.7 
51.3 
55.3 
40.1 
41.4 
44.7 
7.0 
7.2 
6.0 
5.8 
6.3 
69.8 
72.l 
77.7 
1.5 
1.5 
1.7 
12.4 
9.9 
10.6 
3.2 
3.3 
3.6 
0.01 
0.01 
0.01 
1.86 
1.92 
2.07 
1.35 
1.39 
1.50 
3.0 2030 2150 2300 13,300 
13,740 
14,810 
79 
1199 2 
3 
4 
26 9.1 13.0 37.4 
43.0 
47.3 
41.6 
47.8 
52.7 
8.0 
9.2 
5.5 
4.7 
5.1 
59.3 
68.2 
75.l 
1.4 
1.6 
1.8 
24.7 
15.1 
16.6 
1.1 
1.3 
1.4 
0.02 
0.02 
0.03 
0.25 
0.29 
0.32 
0.82 
0.94 
1.04 
1.0 2750 2800 2800 10,450 
12,010 
13,230 
79 
Goshen 1202 2 
3 
4 
56 2.4 4.7 41.5 
43.5 
46.7 
47.4 
49.7 
53.3 
6.4 
6.7 
5.5 
5.2 
5.6 
69.8 
73.2 
78.5 
1.4 
1.5 
1.6 
13.9 
10.2 
10.9 
3.0 
3.1 
3.4 
0.01 
O.Dl 
0.01 
1.35 
1.42 
1.52 
1.66 
1.74 
1.87 
4.5 2070 2160 2310 12,890 
13,530 
14,500 
79 
1222 2 
3 
4 
46 1.5 3.3 41.7 
43.1 
45.9 
49.2 
50.9 
54.1 
5.8 
6.0 
5.4 
5.2 
5.5 
72.3 
74.8 
79.5 
1.6 
1.7 
1.8 
11.6 
9.0 
9.5 
3.4 
3.5 
3.7 
0.01 
O.Dl 
O.Dl 
1.69 
1.75 
1.86 
1.66 
1.72 
1.83 
5.5 2060 2140 2230 13,170 
13,620 
14,490 
79 
1252 2 
3 
4 
47 1.4 3.9 39.0 
40.6 
44.1 
49.5 
51.5 
55.9 
7.6 
7.9 
5.3 
5.1 
5.5 
70.6 
73.5 
79.8 
1.8 
1.9 
2.0 
12.5 
9.4 
10.2 
2.2 
2.3 
2.5 
0.01 
0.01 
O.Dl 
0.85 
0.88 
0.96 
1.30 
1.35 
1.47 
2.5 2500 2570 2650 12,680 
13,190 
14,320 
79 
Jefferson 1179 2 
3 
4 
29 2.8 5.7 41.4 
43.9 
46.0 
48.6 
51.5 
54.0 
4.3 
4.6 
5.9 
5.6 
5.9 
71.1 
75.4 
79.0 
1.6 
1.7 
1.8 
14.4 
9.9 
10.4 
2.7 
2.9 
3.0 
0.02 
0.02 
0.02 
1.58 
1.68 
1.76 
1.15 
1.22 
1.28 
4.5 1970 2070 2160 12,950 
13,740 
14,390 
79 
Lawrence Strasburg (No. 5A) 1182 2 
3 
4 
22 1.8 4.1 44.0 
45.9 
52.3 
40.1 
41.8 
47.7 
11.8 
12.3 
5.5 
5.3 
6.0 
65.9 
68.7 
78.4 
1.5 
1.6 
1.8 
10.6 
7.3 
8.3 
4.8 
5.0 
5.7 
0.05 
0.05 
0.06 
3.46 
3.61 
4.11 
1.26 
1.31 
1.50 
2.5 1940 2050 2170 12,170 
12,690 
14,470 
79 
Middle Kittanning (No. 6) 1183 2 
3 
4 
34 1.8 4.5 43.3 
45.3 
49.7 
43.9 
46.0 
50.3 
8.3 
8.7 
5.5 
5.2 
5.7 
69.2 
72.5 
79.4 
1.4 
1.5 
1.6 
13.2 
9.6 
10.6 
2.5 
2.6 
2.9 
0.02 
0.02 
0.02 
1.07 
1.12 
1.23 
1.37 
1.43 
1.57 
4.0 2470 2570 2660 12,570 
13,170 
14,420 
79 
Salem Lower Kittanning (No. 5) 1171 2 
3 
4 
40 2.3 4.6 40.2 
42.l 
45.5 
48.2 
50.5 
54.5 
7.0 
7.3 
5.8 
5.5 
6.0 
69.7 
73.1 
78.8 
1.5 
1.6 
1.7 
12.4 
8.7 
9.4 
3.7 
3.9 
4.2 
O.Dl 
0.01 
0.01 
1.98 
2.08 
2.24 
1.70 
1.78 
1.92 
4.0 2120 2200 2340 12,840 
13,460 
14,520 
79 
Middle Kittanning (No. 6) 1168 2 
3 
4 
49 1.7 3.9 42.7 
44.4 
48.1 
46.0 
47.9 
51.9 
7.4 
7.7 
5.7 
5.5 
5.9 
69.3 
72.1 
78.1 
1.4 
1.5 
1.6 
12.7 
9.6 
10.4 
3.5 
3.6 
3.9 
O.Dl 
0.01 
0.01 
1.95 
2.03 
2.20 
1.55 
1.61 
1.75 
3.0 2050 2140 2230 12,960 
13,480 
14,610 
79 
1170 2 
3 
4 
34 2.0 4.4 42.3 
44.2 
47.3 
47.2 
49.4 
52.7 
6.1 
6.4 
5.8 
5.6 
5.9 
70.1 
73.3 
78.3 
1.5 
1.6 
1.7 
13.2 
9.7 
10.4 
3.3 
3.5 
3.7 
O.Dl 
0.01 
0.01 
1.68 
1.76 
1.88 
1.59 
1.66 
1.78 
3.0 2020 2110 2200 12,990 
13,580 
14,510 
79 
1176 2 
3 
4 
35 3.4 6.2 42.4 
45.2 
47.9 
46.2 
49.3 
52.1 
5.2 
5.5 
6.1 
5.8 
6.1 
70.6 
75.3 
79.7 
1.4 
1.5 
1.6 
13.1 
8.1 
8.6 
3.6 
3.8 
4.1 
0.02 
0.02 
0.02 
1.99 
2.12 
2.25 
1.57 
1.67 
1.77 
3.0 1960 2050 2140 12,900 
13,750 
14,560 
79 
Lower Freeport (No. 6A) 1172 2 
3 
4 
33 1.6 2.9 12.3 
12.7 
61.8 
7.6 
7.8 
38.2 
77.2 
79.5 
1.8 
1.5 
7.4 
11.0 
11.3 
55.3 
0.3 
0.3 
1.5 
5.1 
2.6 
12.7 
4.5 
4.6 
22.6 
0.03 
0.03 
0.15 
4.50 
4.63 
22.61 
0.01 
O.Dl 
0.05 
0.0 2200 2290 2380 2,050 
2,110 
10,290 
79 
Upper Freeport (No. 7) 1169 2 
3 
4 
16 3.6 7.6 35.9 
38.9 
41.4 
50.9 
55.1 
58.6 
5.6 
6.1 
5.7 
5.3 
5.6 
68.6 
74.2 
79.0 
1.6 
1.7 
1.8 
17.4 
11.5 
12.3 
1.1 
1.2 
1.3 
0.01 
0.01 
O.Dl 
0.47 
0.51 
0.54 
0.60 
0.65 
0.69 
1.0 2060 2150 2290 12,190 
13,190 
14,040 
79 
1173 2 
3 
4 
16 3.7 6.8 32.2 
34.5 
40.2 
47.8 
51.3 
59.7 
13.2 
14.2 
5.1 
4.7 
5.4 
63.4 
68.0 
79.2 
1.5 
1.6 
1.9 
15.5 
10.1 
11.8 
1.3 
1.4 
1.6 
0.01 
0.01 
0.01 
1.21 
1.30 
1.51 
0.04 
0.04 
0.05 
1.5 2500 2580 2650 11,410 
12,240 
14,260 
79 
Sandy Strasburg (No. 5A) 1204 2 
3 
4 
15 2.4 5.4 41.5 
43.9 
50.2 
41.1 
43.4 
49.8 
12.0 
12.7 
5.5 
5.2 
5.9 
64.0 
67.7 
77.5 
1.4 
1.5 
1.7 
15.7 
11.5 
13.2 
1.5 
1.6 
1.8 
0.02 
0.02 
0.02 
0.72 
0.76 
0.87 
0.72 
0.76 
0.87 
1.0 2610 2690 2780 11 ,540 
12,190 
13,960 
79 
Middle Kittanning (No. 6) 1203 2 
3 
4 
39 2.4 5.2 38.5 
40.6 
45.1 
46.8 
49.4 
54.9 
9.5 
10.0 
5.2 
4.9 
5.4 
65.8 
69.4 
77.1 
1.3 
1.4 
1.5 
13.3 
9.2 
10.2 
4.9 
5.2 
5.7 
0.13 
0.14 
0.15 
3.93 
4.15 
4.61 
0.84 
0.89 
0.98 
4.0 1920 1990 2080 12,180 
12,850 
14,280 
79 
Sugar Creek Tionesta (No. 3B) 1201 2 
3 
4 
26 2.2 4.9 43.0 
45.2 
48.7 
45.3 
47.6 
51.3 
6.8 
7.2 
5.7 
5.4 
5.8 
70.5 
74.1 
79.8 
1.4 
1.5 
1.6 
12.9 
9.0 
9.7 
2.6 
2.7 
2.9 
0.03 
0.03 
0.03 
1.62 
1.70 
1.83 
0.98 
1.03 
1.11 
4.0 2110 2230 2370 12,850 
13,510 
14,550 
79 
1201 -l 2 
3 
4 
18 1.8 4.5 36.9 
38.6 
46.6 
42.2 
44.2 
53.4 
16.4 
17.2 
5.0 
4.7 
5.7 
61.6 
64.5 
77.9 
1.3 
1.4 
1.6 
12.l 
8.5 
10.2 
3.5 
3.7 
4.4 
0.04 
0.04 
0.05 
2.61 
2.73 
3.30 
0.86 
0.90 
1.09 
1.5 2070 2160 2250 11,220 
11 ,740 
14,180 
79 
1227 2 
3 
4 
32 1.2 2.9 44.6 
45.9 
50.2 
44.3 
45.6 
49.8 
8.2 
8.4 
5.6 
5.4 
5.9 
69.6 
71.7 
78.3 
1.6 
1.6 
1.8 
10.3 
8.0 
8.7 
4.7 
4.8 
5.3 
O.Dl 
0.01 
0.01 
3.54 
3.65 
3.98 
1.17 
1.20 
1.32 
4.0 2030 2120 2250 12,970 
13,360 
14,590 
79 
1227-l 2 
3 
4 
17 2.2 4.1 40.7 
42.4 
49.0 
42.3 
44.1 
51.0 
12.9 
13.5 
5.2 
4.9 
5.7 
64.3 
67.0 
77.5 
1.5 
1.6 
1.8 
11.1 
7.8 
9.0 
5.1 
5.3 
6.1 
0.01 
0.01 
O.Ql 
3.11 
3.24 
3.75 
1.96 
2.04 
2.36 
3.5 2000 2080 2170 11 ,900 
12,410 
14,340 
79 
Brookville (No. 4) 1200 2 
3 
4 
13 2.8 6.2 36.0 
38.4 
43.2 
47.3 
50.4 
56.8 
10.5 
11.2 
5.3 
4.9 
5.5 
65.5 
69.8 
78.6 
1.4 
1.5 
1.7 
15.5 
10.6 
12.0 
1.8 
1.9 
2.2 
0.03 
0.03 
0.04 
0.89 
0.95 
1.07 
0.87 
0.93 
1.04 
1.5 2150 2300 2390 11,750 
12,530 
14,100 
79 
1226 2 
3 
4 
9 8.1 10.9 36.6 
41.1 
44.4 
45.9 
51.5 
55.6 
6.6 
7.4 
5.7 
5.0 
5.4 
64.8 
72.7 
78.5 
1.5 
1.7 
1.8 
20.0 
11.6 
12.5 
1.5 
1.7 
1.8 
0.01 
0.01 
0.01 
0.21 
0.24 
0.25 
1.32 
1.48 
1.60 
1.0 2390 2470 2580 1"1 ,390 
12,780 
13,8 10 
79 
Lower Kittanning (No. 5) 1225 2 
3 
4 
38 3.0 5.1 40.3 
42.5 
44.1 
51.1 
53.8 
55.9 
3.5 
3.7 
5.5 
5.2 
5.4 
71.6 
75.4 
78.3 
1.6 
1.7 
1.8 
15.4 
11.5 
11.9 
2.5 
2.6 
2.7 
0.01 
0.01 
0.01 
0.73 
0.77 
0.80 
1.73 
1.82 
1.89 
2.0 1920 2010 2090 12,740 
13,430 
13,940 
79 
Warren 1251 2 
3 
4 
23 1.1 2.9 39.7 
40.9 
45.3 
48.0 
49.4 
54.7 
9.4 
9.7 
5.3 
5.1 
5.7 
70.1 
72.2 
79.9 
1.7 
1.8 
1.9 
11.2 
8.9 
9.8 
2.3 
2.4 
2.6 
0.02 
0.02 
0.02 
0.94 
0.97 
1.07 
1.31 
1.35 
1.49 
5.0 2510 2600 2720 12,790 
13,180 
14,590 
79 
Middle Kittan ning (No. 6) 1230 2 
3 
4 
31 1.5 3.1 36.9 
38. 1 
43.5 
48.0 
49.5 
56.5 
12.0 
12.4 
5.1 
4.9 
5.6 
68.0 
70.2 
80.1 
l.4 
1.4 
1.6 
10.3 
7.8 
8.9 
3.2 
3.3 
3.8 
O.Ql 
0.01 
0.01 
1.83 
1.89 
2.16 
1.31 
1.35 
1.54 
3.5 2140 2300 2410 12,330 
12,720 
14,520 
79 
Warwick 1175 2 
3 
4 
40 2.3 4.2 41.2 
43.0 
46.8 
46.9 
49.0 
53.2 
7.7 
8.0 
5.5 
5.3 
5.7 
68.9 
71.9 
78.2 
1.4 
1.5 
1.6 
11.8 
8.4 
9.2 
4.7 
4.9 
5.3 
0.1 2 
0.13 
0.14 
3. 19 
3.33 
3.62 
1.36 
1.42 
1.54 
7.5 2040 2130 2210 12,650 
13,200 
14,360 
79 
1184 2 
3 
4 
42 2.6 5.1 41.4 
43.6 
45.8 
48.9 
51.5 
54.2 
4.6 
4.8 
5.6 
5.3 
5.6 
71.6 
75.4 
79.3 
1.4 
1.5 
1.6 
14.2 
10.2 
10.7 
2.6 
2.7 
2.9 
O.Ql 
O.Ql 
O.Ql 
1.09 
1.15 
1.21 
1.48 
1.56 
1.64 
4.0 2000 2120 2260 12,950 
13,640 
14,340 
79 
Wayne Brookville (No. 4) 1192 2 
3 
4 
19 2.5 5.3 38.7 
40.9 
47.3 
43.2 
45.6 
52.7 
12.8 
13.5 
5.1 
4.8 
5.5 
64.6 
68.2 
78.9 
1.3 
1.4 
1.6 
12.8 
8.5 
9.9 
3.3 
3.5 
4.0 
0.04 
0.04 
0.05 
1.62 
1.71 
1.98 
1.67 
1.76 
2.04 
3.0 2020 2120 2200 11 ,710 
12,360 
14,290 
79 
Lower Kittanning (No. 5) 1189 2 
3 
4 
31 2.2 4.9 40.1 
42.2 
46.7 
45.8 
48.2 
53.3 
9.2 
9.7 
5.4 
5.1 
5.7 
66.3 
69.7 
77.2 
1.3 
1.4 
1.5 
12.l 
8.1 
9.0 
5.7 
6.0 
6.6 
0.04 
0.04 
0.05 
3.94 
4.14 
4.59 
1.67 
1.76 
1.94 
4.0 2010 2100 2190 12,230 
12,860 
14,240 
79 
York Middle Kittanning (No. 6) 1177 2 
3 
4 
32 2.8 5.6 41.8 
44.3 
46.2 
48.7 
51.6 
53.8 
3.9 
4.1 
5.6 
5.3 
5.5 
69.7 
73.8 
77.0 
1.4 
1.5 
1.5 
16.9 
12.6 
13.2 
2.4 
2.5 
2.7 
0.02 
0.02 
0.02 
0.86 
0.91 
0.95 
1.53 
1.62 
1.69 
3.5 2070 2160 2270 12,910 
13,670 
14,260 
79 
VINTON COUNTY 
Madison Clarion (No. 4A) 1154 2 
3 
4 
33 3.3 6.2 41.7 
44.5 
48.1 
45.0 
48.0 
51.9 
7.1 
7.6 
5.8 
5.4 
5.9 
68.0 
72.5 
78.4 
1.4 
1.5 
1.6 
14.7 
9.8 
10.6 
3.1 
3.3 
3.6 
O.Ql 
O.Ql 
O.Ql 
2.02 
2.15 
2.33 
1.06 
1.13 
1.22 
4.0 2150 2240 2340 12,450 
13,270 
14,360 
79 
1154-l 2 
3 
4 
8 2.3 4.5 33.6 
35.2 
45.4 
40.4 
42.3 
54.6 
21.5 
22.5 
4.8 
4.5 
5.8 
57.3 
60.0 
77.4 
1.2 
1.3 
1.6 
12.6 
9.0 
11.6 
2.5 
2.6 
3.4 
O.Ql 
O.Ql 
0.01 
1.99 
2.08 
2.69 
0.53 
0.55 
0.72 
1.0 2790 2800 2800 10,400 
10,890 
14,050 
79 
Scrubgrass 1155 2 
3 
4 
17 2.8 5.6 40.5 
42.9 
50.9 
39.1 
41.4 
49.1 
14.8 
15.7 
5.5 
5.2 
6.1 
61.8 
65.5 
77.6 
1.3 
1.4 
1.6 
12.6 
8.1 
9.6 
4.0 
4.2 
5.0 
0.02 
0.02 
0.03 
3. 15 
3.34 
3.96 
0.85 
0.90 
1.07 
4.5 2100 2200 2320 11 ,330 
12,000 
14,230 
79 
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VINTON COUNTY (continued) 
Richland Brookville (No. 4) 1145 2 38 5.3 8.6 40.5 44.1 6.8 5.9 64.8 1.5 17.2 3.9 0.04 2.25 1.61 1.5 1920 2010 2100 11,800 79 
3 44.3 48.2 7.4 5.4 70.9 1.6 10.5 4.3 0.04 2.46 1.76 12,910 
4 47.9 52.1 5.8 76.6 1.8 11.3 4.6 0.05 2.66 1.90 13,950 
1145-1 2 19 6.1 9.1 32.4 41.8 16.7 5.2 58.9 1.2 16.4 1.6 0.02 0.69 0.85 1.0 2510 2610 2700 10,400 79 
3 35.6 46.0 18.4 4.6 64.8 1.3 9.1 1.8 0.02 0.76 0.94 11,440 
4 43.7 56.3 5.6 79.4 1.6 11.2 2.2 0.03 0.93 1.15 14,010 
Swan Clarion (No. 4A) 1149 2 32 3.3 6.1 43.3 41.8 8.8 5.8 66.2 1.4 14.1 3.7 O.o! 2.27 1.39 3.5 2060 2210 2320 12,190 79 
3 46.1 44.5 9.4 5.5 70.5 1.5 9.2 3.9 0.01 2.42 1.48 12,990 
WAYNE COUNTY 
4 50.9 49.1 6.0 77.8 1.6 10.2 4.3 0.01 2.67 1.63 14,330 
Paint Tionesta (No. 3B) 1243 2 26 2.4 5.0 38.2 50.2 6.6 5.5 70.8 1.9 14.0 1.2 O.o! 0.93 0.25 1.5 2580 2740 2800 12,760 79 
3 40.2 52.8 6.9 5.2 74.5 2.0 10.1 1.3 0.01 0.98 0.26 13,430 
4 43.2 56.8 5.6 80.1 2.1 10.8 1.4 O.o! 1.05 0.28 14,430 
1243-1 2 11 3.4 5.8 34.8 39.4 20.0 5.0 58.5 1.6 13.1 1.8 O.o! 1.61 0.21 3.0 2570 2660 2780 10,570 79 
3 36.9 41.8 21.2 4.6 62.1 1.7 8.4 1.9 0.01 1.71 0.22 11,220 
4 46.9 53.1 5.9 78.8 2.2 10.7 2.4 O.o! 2. 17 0.28 14,240 
Salt Creek Brookville (No. 4) 1224 2 30 1.0 2.6 44.4 43.8 9.2 5.4 69.3 1.5 11.0 3.6 O.o! 1.75 1.81 4.5 2180 2340 2420 12,700 79 
3 45.6 45.0 9.4 5.2 71.1 1.5 8.9 3.7 0.01 1.80 1.86 13,040 
4 50.3 49.7 5.8 78.6 1.7 9.9 4.1 0.01 1.98 2.05 14,400 
15 PROXIMATE-ULTIMATE COAL ANALYSES BY BED 
TABLE 2.-Proximat.e-ultimat.e coal analyses by bed 
Key to symbols by column: 
DGS file no.: 
4-digit number production bench or whole-bed channel sample; 
taken in conformity with Holmes, 1911; Fieldner 
and Selvig, 1938 
-1, -2 - samples taken in benches or from roofor floor coal 
Condition:  
2 as received  
3 - moisture-free  
4 - moisture- and ash-free  
Analyzed thickness (these footnotes apply only to table 2):  
1 - lower bench, good coal  
2 upper bench, poor coal  
3 - 1137 - lower bench, 1138 - upper bench at same site  
lower bench  
upper bench  
1979 analyses from U.S. Department of Energy; 1980 analyses from a 
commercial testing laboratory. 
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(Btu / lb ) 
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SHARON (NO. l) COAL 
Jackson Liberty 1134 2 
3 
4 
26 3.6 8.4 38.4 
41.9 
48.8 
40.3 
44.0 
51.2 
12.9 
14.1 
5.6 
5.1 
5.9 
62.2 
67.9 
79.0 
1.5 
1.6 
1.9 
17.0 
10.4 
12.1 
0.9 
1.0 
1.1 
0.01 
O.Dl 
0.01 
0.61 
0.67 
0.78 
0.25 
0.27 
0.32 
1.0 2800 2800 2800 11 ,220 
12,250 
14,260 
79 
1135 2 
3 
4 
25 4.0 9.6 30.4 
33.6 
43.7 
39.1 
43.3 
56.3 
20.9 
23.1 
5.0 
4.4 
5.7 
53.4 
59.1 
76.8 
1.2 
1.3 
1.7 
19.0 
11.6 
15.l 
0.5 
0.6 
0.7 
0.01 
0.01 
0.01 
0.31 
0.34 
0.45 
0.22 
0.24 
0.32 
0.0 2800 2800 2800 9,470 
10,480 
13,630 
79 
Pike Marion 1136 2 
3 
4 
22 5.5 9.0 31.2 
34.3 
40.4 
46.1 
50.7 
59.6 
13.7 
15.1 
5.5 
4.9 
5.8 
60.5 
66.5 
78.3 
1.3 
1.4 
1.7 
18.4 
11.4 
13.5 
0.6 
0.7 
0.8 
0.01 
O.Dl 
0.01 
0.41 
0.45 
0.53 
0.18 
0.20 
0.23 
1.0 2800 2800 2800 10,590 
11,640 
13,700 
79 
QUAKERTOWN (NO. 2) COAL 
Licking I Bowling Green 1253 2 
3 
4 
25 5.3 6.3 32.2 
34.3 
38.8 
50.6 
54.0 
61.2 
10.9 
11.7 
5.1 
4.7 
5.3 
66.0 
70.4 
79.7 
1.5 
1.6 
1.8 
15.3 
10.4 
11.7 
1.3 
1.4 
1.5 
0.11 
0.12 
0.13 
1.07 
1.14 
1.29 
0.10 
0.11 
0.12 
2.0 2650 2770 2800 11 ,650 
12,430 
14,070 
80 
BEAR RUN COAL 
Licking 
I 
Bowling Green 1254 
LOWER MERCER (NO. 3) COAL 
Stark Sugar Creek 1217 
2 
3 
4 
2 
3 
4 
16 
22 
1.5 
1.9 
2.5 
3.9 
28.7 
29.4 
42.5 
38.5 
40.1 
43.7 
38.9 
39.9 
57.5 
49.7 
51.7 
56.3 
29.9 
30.7 
7.9 
8.2 
3.8 
3.6 
5.2 
5.4 
5.2 
5.6 
53.7 
55.1 
79.5 
71.3 
74.2 
80.8 
1.0 
1.1 
1.5 
1.6 
1.7 
1.8 
9.7 
7.6 
11.0 
12.3 
9.2 
10.0 
1.8 
1.9 
2.7 
1.4 
1.5 
1.6 
0.14 
0.14 
0.21 
0.01 
0.01 
0.01 
0.61 
0.63 
0.90 
0.82 
0.85 
0.93 
1.09 
1.12 
1.61 
0.55 
0.57 
0.62 
1.0 
2.5 
2650 
2700 
2780 
2790 
2800 
2800 
9,460 
9,710 
14,010 
12,730 
13,250 
14,430 
80 
79 
1217-1 2 
3 
4 
7 4.6 6.2 25.2 
26.9 
43.9 
32.2 
34.3 
56.1 
36.4 
38.8 
4.0 
3.5 
5.8 
43.9 
46.8 
76.5 
1.1 
1.2 
1.9 
12.9 
7.9 
12.9 
1.8 
1.9 
3.1 
0.01 
0.01 
0.02 
1.40 
1.49 
2.44 
0.40 
0.43 
0.70 
1.0 2760 2800 2800 7,800 
8,320 
13,590 
79 
BEDFORD COAL 
Stark I Sugar Creek 1218 2 
3 
4 
18 3.7 5.7 30.8 
32.7 
44.3 
38.8 
41.1 
55.7 
24.7 
26.2 
4.4 
4.0 
5.4 
51.9 
55.0 
74.6 
1.2 
1.3 
1.7 
13.8 
9.3 
12.5 
4.0 
4.2 
5.7 
0.01 
0.01 
0.01 
3.51 
3.72 
5.04 
0.45 
0.48 
0.65 
1.5 2530 2610 2690 9,410 
9,980 
13,520 
79 
TIONESTA (NO. 3B) COAL 
Stark Bethlehem 1238 2 
3 
4 
40 1.2 3.5 39.3 
40.7 
46.9 
44.5 
46.1 
53.1 
12.7 
13.2 
5.2 
5.0 
5.7 
65.6 
68.0 
78.3 
1.7 
1.8 
2.0 
10.0 
7.1 
8.2 
4.8 
5.0 
5.7 
0.01 
0.01 
0.01 
3.65 
3.78 
4.36 
1.14 
1.18 
1.36 
4.0 1970 2040 2100 12,050 
12,490 
14,380 
79 
Sugar Creek 1219 2 
3 
4 
11 0.9 2.0 34.7 
35.4 
52.9 
30.9 
31.5 
47.1 
32.4 
33.1 
4.1 
4.0 
5.9 
45.6 
46.5 
69.5 
1.1 
1.1 
1.7 
6.2 
4.5 
6.7 
10.6 
10.8 
16.2 
O.Dl 
0.01 
0.02 
8.67 
8.85 
13.22 
1.88 
1.92 
2.87 
2.5 2060 2140 2220 8,780 
8,960 
13,390 
79 
Tuscarawas Sugar Creek 1201 2 
3 
4 
26 2.2 4.9 43.0 
45.2 
48.7 
45.3 
47.6 
51.3 
6.8 
7.2 
5.7 
5.4 
5.8 
70.5 
74.1 
79.8 
1.4 
1.5 
1.6 
12.9 
9.0 
9.7 
2.6 
2.7 
2.9 
0.03 
0.03 
0.03 
1.62 
1.70 
1.83 
0.98 
1.03 
1.11 
4.0 2110 2230 2370 12,850 
13,510 
14,550 
79 
1201 -1 2 
3 
4 
18 1.8 4.5 36.9 
38.6 
46.6 
42.2 
44.2 
53.4 
16.4 
17.2 
5.0 
4.7 
5.7 
61.6 
64.5 
77.9 
1.3 
1.4 
1.6 
12.1 
8.5 
10.2 
3.5 
3.7 
4.4 
0.04 
0.04 
0.05 
2.61 
2.73 
3.30 
0.86 
0.90 
1.09 
1.5 2070 2160 2250 11 ,220 
11 ,740 
14,180 
79 
1227 2 
3 
4 
32 1.2 2.9 44.6 
45.9 
50.2 
44.3 
45.6 
49.8 
8.2 
8.4 
5.6 
5.4 
5.9 
69.6 
71.7 
78.3 
1.6 
1.6 
1.8 
10.3 
8.0 
8.7 
4.7 
4.8 
5.3 
0.01 
0.01 
0.01 
3.54 
3.65 
3.98 
1.17 
1.20 
1.32 
4.0 2030 2120 2250 12,970 
13,360 
14,590 
79 
1227-1 2 
3 
4 
17 2.2 4.1 40.7 
42.4 
49.0 
42.3 
44.1 
51.0 
12.9 
13.5 
5.2 
4.9 
5.7 
64.3 
67.0 
77.5 
1.5 
1.6 
1.8 
11.1 
7.8 
9.0 
5.1 
5.3 
6.1 
0.01 
0.01 
0.01 
3.11 
3.24 
3.75 
1.96 
2.04 
2.36 
3.5 2000 2080 2170 11 ,900 
12,410 
14,340 
79 
Wayne Paint 1243 2 
3 
4 
26 2.4 5.0 38.2 
40.2 
43.2 
50.2 
52.8 
56.8 
6.6 
6.9 
5.5 
5.2 
5.6 
70.8 
74.5 
80.1 
1.9 
2.0 
2.1 
14.0 
10.1 
10.8 
1.2 
1.3 
1.4 
0.01 
0.01 
O.Dl 
0.93 
0.98 
1.05 
0.25 
0.26 
0.28 
1.5 2580 2740 2800 12,760 
13,430 
14,430 
79 
11243-1 ~ 11 3.4 5.8 34.8 36.9 
46.9 
39.4 
41.8 
53.1 
20.0 
21.2 
5.0 
4.6 
5.9 
58.5 
62.l 
78.8 
1.6 
1.7 
2.2 
13.1 
8.4 
10.7 
1.8 
1.9 
2.4 
O.Dl 
0.01 
O.Dl 
l.61 
l.71 
2.17 
0.21 
0.22 
0.28 
3.0 2570 2660 2780 10,570 
11 ,220 
14,240 
79 
BROOKVILLE (NO. 4) COAL 
Holmes Clark 1214 2 
3 
4 
20 1.3 3.0 38.8 
40.0 
46.4 
44.9 
46.3 
53.6 
13.3 
13.7 
5.2 
5.0 
5.8 
66.4 
68.5 
79.3 
1.5 
1.5 
1.8 
11.2 
8.8 
10.2 
2.3 
2.4 
2.7 
O.Dl 
O.Dl 
O.Dl 
l.08 
1.11 
l.29 
1.25 
l.29 
l.49 
2.0 2640 2720 2790 11 ,980 
12,350 
14,320 
79 
Hardy 1231 2 
3 
4 
18 1.2 3.3 47.1 
48.7 
52.6 
42.4 
43.8 
4 7.4 
7.2 
7.4 
5.9 
5.7 
6.2 
70.4 
72.8 
78. 7 
1.7 
1.8 
1.9 
12.0 
9.4 
10.1 
3.0 
3.1 
3.4 
0.01 
0.01 
0.01 
0.95 
0.98 
1.06 
2.01 
2.08 
2.25 
4.0 2580 2670 2750 12,970 
13,410 
14,490 
79 
1239 2 
3 
4 
18 1.6 3.4 42.8 
44.3 
48.1 
46.l 
47.7 
51.9 
7.7 
8.0 
5.6 
5.4 
5.9 
69.9 
72.4 
78.6 
1.6 
1.7 
1.8 
12.8 
10.1 
11.0 
2.4 
2.5 
2.7 
0.02 
0.02 
0.02 
0.51 
0.53 
0.57 
1.83 
1.89 
2.06 
3.0 2550 2620 2700 12,570 
13,010 
14,140 
79 
Salt Creek 1215 2 
3 
4 
28 1.2 2.9 42.0 
43.3 
48.6 
44.5 
45.8 
51.4 
10.6 
l 0.9 
5.4 
5.2 
5.9 
68.4 
70.4 
79.1 
1.4 
1.4 
1.6 
11.l 
8.8 
9.9 
3.1 
3.2 
3.6 
0.01 
0.01 
0.01 
1.48 
1.52 
l.71 
l.64 
l.69 
1.90 
3.0 2410 2500 2580 12,440 
12,810 
14,380 
79 
Stark Bethlehem 1237 2 
3 
4 
22 1.0 3.2 41.6 
43.0 
46.5 
47.9 
49.5 
53.5 
7.3 
7.5 
5.4 
5.2 
5.6 
70.3 
72.6 
78.5 
1.7 
1.8 
1.9 
12.5 
10.0 
10.8 
2.8 
2.9 
3. 1 
0.02 
0.02 
0.02 
1.34 
1.38 
1.50 
1.49 
l.54 
l.66 
2.5 1970 2140 2270 12,730 
13, 150 
14,230 
79 
Sugar Creek 1220 2 
3 
4 
24 1.3 3. 1 43.5 
44.9 
46.9 
49.2 
50.8 
53.1 
4.2 
4.3 
5.6 
5.4 
5.7 
73.9 
76.3 
79.7 
1.6 
1.7 
1.7 
11.7 
9.2 
9.6 
3.1 
3.2 
3.3 
0.01 
0.01 
0.01 
l.51 
1.56 
1.63 
1.54 
1.59 
1.66 
5.5 1950 2040 2150 13,400 
13,830 
14,460 
79 
1220-1 2 
3 
4 
14 1.1 2.6 40.0 
41.1 
48.8 
42.0 
43.1 
51.2 
15.4 
15.8 
5.0 
4.8 
5.7 
62.8 
64.5 
76.6 
1.4 
1.4 
1.7 
10.9 
8.8 
10.5 
4.4 
4.5 
5.4 
0.01 
O.Dl 
O.Dl 
2.77 
2.84 
3.38 
1.67 
l.71 
2.04 
4.5 2520 2610 2720 11 ,510 
11,810 
14,030 
79 
Tuscarawas Dover 1130 2 
3 
4 
19 3.0 5.4 37.6 
39.7 
46.5 
43.2 
45.7 
53.5 
13.8 
14.6 
5.4 
5.1 
5.9 
64.6 
68.3 
80.0 
1.3 
1.4 
1.6 
12.2 
7.8 
9.2 
2.7 
2.9 
3.3 
0.03 
0.03 
0.04 
l.44 
1.52 
1.78 
1.23 
l.30 
1.52 
5.0 2000 2110 2200 11 ,6 10 
12,280 
14,370 
79 
Sugar Creek 1200 2 
3 
4 
13 2.8 6.2 36.0 
38.4 
43.2 
4 7.3 
50.4 
56.8 
10.5 
11.2 
5.3 
4.9 
5.5 
65.5 
69.8 
78.6 
1.4 
1.5 
1.7 
15.5 
10.6 
12.0 
1.8 
1.9 
2.2 
0.03 
0.03 
0.04 
0.89 
0.95 
l.07 
0.87 
0.93 
1.04 
1.5 2150 2300 2390 11 ,750 
12,530 
14,100 
79 
1226 2 
3 
4 
9 8.1 10.9 36.6 
41.1 
44.4 
45.9 
51.5 
55.6 
6.6 
7.4 
5.7 
5.0 
5.4 
64.8 
72.7 
78.5 
1.5 
1.7 
1.8 
20.0 
11.6 
12.5 
1.5 
1.7 
1.8 
0.01 
0.01 
0.01 
0.21 
0.24 
0.25 
l.32 
1.48 
l.60 
1.0 2390 2470 2580 11 ,390 
12,780 
13,810 
79 
Wayne 1192 2 
3 
4 
19 2.5 5.3 38.7 
40.9 
47.3 
43.2 
45.6 
52.7 
12.8 
13.5 
5.1 
4.8 
5.5 
64.6 
68.2 
78.9 
1.3 
1.4 
1.6 
12.8 
8.5 
9.9 
3.3 
3.5 
4.0 
0.04 
0.04 
0.05 
1.62 
1.71 
1.98 
1.67 
1.76 
2.04 
3.0 2020 2120 2200 11,710 
12,360 
14,290 
79 
Vinton Richland 1145 2 
3 
4 
38 5.3 8.6 40.5 
44.3 
47.9 
44.l 
48.2 
52.1 
6.8 
7.4 
5.9 
5.4 
5.8 
64.8 
70.9 
76.6 
1.5 
1.6 
1.8 
17.2 
10.5 
11.3 
3.9 
4.3 
4.6 
0.04 
0.04 
0.05 
2.25 
2.46 
2.66 
1.61 
l.76 
1.90 
1.5 1920 2010 2100 11,800 
12,910 
13,950 
79 
1145-1 2 
3 
4 
19 6.1 9.1 32.4 
35.6 
43.7 
41.8 
46.0 
56.3 
16.7 
18.4 
5.2 
4.6 
5.6 
58.9 
64.8 
79.4 
1.2 
1.3 
1.6 
16.4 
9.1 
11.2 
1.6 
1.8 
2.2 
0.02 
0.02 
0.03 
0.69 
0.76 
0.93 
0.85 
0.94 
l.1 5 
1.0 25 10 2620 2700 10,400 
11 ,440 
14,010 
79 
Wayne Salt Creek 1224 2 
3 
4 
30 1.0 2.6 44 .4 
45.6 
50.3 
43.8 
45.0 
49.7 
9.2 
9.4 
5.4 
5.2 
5.8 
69.3 
71.l 
78.6 
1.5 
1.5 
1.7 
11.0 
8.9 
9.9 
3.6 
3.7 
4.1 
O.Dl 
O.Dl 
O.Dl 
1.75 
l.80 
1.98 
1.81 
l.86 
2.05 
4.5 2180 2340 2420 12,700 
13,040 
14,400 
79 
CLARION (NO. 4A) COAL 
Hocking Wash ington 1150 2 
3 
4 
15 3.8 6.9 41.7 
44.8 
46.9 
47.2 
50.7 
53. l 
4.2 
4.5 
5.9 
5.5 
5.8 
70.6 
75.8 
79.4 
1.3 
1.4 
1.5 
16.l 
10.7 
11.2 
2.0 
2.1 
2.2 
0.01 
O.Dl 
0.01 
0.74 
0.79 
0.83 
1.29 
l.39 
l.45 
3.0 2300 2390 2520 12,820 
13,770 
14,420 
79 
Jackson Milton 1148 2 
3 
4 
33 3.9 7.8 42.8 
46.4 
49.5 
43.6 
47.3 
50.5 
5.8 
6.3 
6.2 
5.8 
6.2 
66.8 
72.5 
77.3 
1.3 
1.4 
1.5 
16.7 
10.6 
11.3 
3.2 
3.5 
3.7 
0.01 
O.Dl 
O.Dl 
l.52 
1.65 
1.76 
1.69 
1.83 
l.96 
4.0 1960 2050 2150 12,120 
13,150 
14,030 
79 
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CLARION (NO. 4A) COAL ( continued) 
Jackson Milton 1148-1 4.12 16 7.2 40.9 42.3 9.6 5.8 63.8 1.2 16.l 3.4 0.03 1.40 2.01 3.5 2190 24002280 11,620 79  
(contin ued)  (continued) 3 44.1 45.6 10.3 5.4 68.7 1.3 10.5 2. 17 3.7 0.03 1.51 12,520 
4 49.2 50.8 6.0 76.7 1.4 11.7 4.1 O.D4 1.68 2.42 13,960 
Lawrence Washington 1131 2 32 3.2 7.8 41.7 42.8 7.7 5.9 65.6 1.3 15.7 3.9 0.01 2.50 1.34 0.0 1910 2030 2110 11 ,950 79 
3 45.2 46.4 8.4 5.5 71.l 1.4 9.5 4.2 O.DI 2.7 1 1.45 12,960 
4 49.3 50.7 77.66.0 1.5 10.4 4.6 0.01 2.96 1.59 14,140 
Vinton Madison 1154 2 33 3.3 6.2 41.7 45.0 7.1 5.8 68.0 1.4 14.7 3.1 0.01 2.02 1.06 4.0 2150 2240 2340 12,450 79 
3 44.5 48.0 7.6 5.4 72.5 1.5 9.8 3.3 0.01 2.15 1.13 13,270 
4 48.l 78.451.9 5.9 1.6 10.6 3.6 0.01 2.33 1.22 14,360 
1154-1 2 8 2.3 4.5 40.433.6 21.5 4.8 57.3 1.2 12.6 2.5 0.01 1.99 0.53 27901.0 2800 2800 10,400 79 
3 35.2 42.3 22.5 4.5 60.0 1.3 9.0 2.6 0.01 2.08 0.55 10,890 
4 45.4 54.6 5.8 77.4 1.6 11.6 3.4 2.69 0.72O.DI 14,050 
Swan 1149 2 32 3.3 6. 1 43.3 41.8 8.8 5.8 66.2 1.4 14.1 3.7 O.DI 2.27 1.39 3.5 2060 2210 2320 12,190 79 
3 44.546.l 9.4 5.5 70.5 1.5 9.2 3.9 0.01 2.42 1.48 12,990 
4 50.9 49.l 6.0 77.8 1.6 10.2 4.3 O.DI 2.67 1.63 14,330 
SCRUBGRASS COAL 
Vinton 1155 2 17 2.8 5.6 40.5 39. l 14.8 5.5 61.8 1.3 12.6 4.0 0.02 3.15 0.85 4.5 2100 2200 2320 11 ,330 79 
3
I Madison 
15.742.9 41.4 5.2 65.5 1.4 8.1 4.2 0.02 0.903.34 12,000 
4 50.9 49.1 6.1 77.6 1.6 9.6 5.0 0.03 1.073.96 14,230 
LOWER KITI'ANNING ( NO. 5) COAL 
Carroll Rose 1246 2 29 2.9 40.4 45.6 1.0 11.l 5.4 68.8 1.7 9.4 3.5 0.01 2.21 1.33 4.0 2320 2430 2520 12,570 79 
3 41.6 47.0 11.4 5.2 70.9 1.8 7.0 3.6 0.01 2.28 1.37 12,940 
4 47.0 53.0 5.9 80.0 2.0 7.9 4.1 0.01 2.57 1.55 14,610 
Coshocton Adams 1255 5.2 37. l 2 30 3.8 52.3 5.5 5.4 70. 1 1.4 16.0 1.7 0.03 0.14 1.53 1.5 2630 2730 2800 12,430 80 
3 39. l 55.l 5.8 5.1 73.9 1.5 12.0 1.8 0.03 0.15 1.61 13,110 
4 41.5 58.5 5.4 78.4 1.6 12.7 1.9 0.16 1.71 0.03 13,910 
1262 2 25 2.6 3.7 33.2 43.5 19.6 4.6 58.6 1.2 11.4 4.6 0.25 2.93 1.45 1.5 2150 2260 2420 10,630 80 
3 34.5 45.1 20.4 4.3 60.8 1.3 8.4 4.8 0.26 3.04 1.51 11,040 
4 43.3 56.7 5.4 76.4 1.6 10.5 6.0 0.33 3.82 1.89 13,860 
Keene 1161 2 39 2.7 5.5 39.0 44.1 11.4 5.5 64.2 13.2 4.31.3 O.DI 2.86 1.46 3.5 2140 2270 2350 11,770 79 
3 41.3 46.7 12.l 5.2 67.9 4.61.4 8.8 0.01 3.03 1.54 12,450 
4 46.9 53.1 5.9 77.3 10.0 5.21.6 0.01 3.44 1.76 14,160 
Lafayette 1259 2 28 3.4 4.5 37.7 51.5 6.3 5.4 70.3 1.5 13.8 2.7 1.27 1.290. 18 3.5 2100 2200 2380 12,650 80 
3 39.5 53.9 6.7 5.1 73.6 10.2 2.91.6 0. 19 1.33 1.35 13,250 
4 42.3 57.7 5.5 78.8 1.7 10.9 3.1 1.450.20 1.43 14,190 
Oxford 1257 452 3.1 4.1 38.9 50.9 6.1 5.5 71.l 1.4 12.8 3.0 0.15 1.30 1.58 3.5 2040 2190 2330 12,770 80 
3 40.6 53.1 6.4 5.3 74.2 1.5 9.5 3.2 0.16 1.36 1.65 13,320 
4 43.3 56.7 5.6 79.2 1.6 10.2 3.4 1.760.17 1.45 14,230 
1261 2 26 2.8 3.8 40.7 49.0 6.4 5.4 70.5 1.4 12.4 3.8 0.39 1.56 1.85 4.0 2000 2070 2150 12,700 80 
3 42.3 51.0 6.7 5.2 73.3 1.4 9.4 4.0 0.41 1.62 1.92 13,200 
4 45.4 78.654.6 5.6 1.5 10.1 4.2 0.43 1.74 2.06 14,150 
Holmes Berlin 1212 2 36 1.9 4.0 41.3 47.4 7.3 70.35.5 1.6 12.1 3.3 O.DI 1.98 1.35 4.0 2010 2100 2190 12,780 79 
3 43.0 49.4 7.6 73.25.3 1.7 8.9 3.4 O.DI 2.06 1.41 13,310 
4 5.746.6 53.4 79.3 1.8 9.6 3.7 O.DI 2.23 1.52 14,400 
1216 2 29 1.7 44.03.8 46.2 6.0 5.6 71.4 1.6 11.0 4.4 O.DI 3.33 1.01 3.5 1890 1970 2060 13,060 79 
3 45.7 48.0 74.26.2 5.4 1.7 7.9 4.6 O.DI 3.46 1.05 13,570 
4 48.8 51.2 5.7 79.2 1.8 8.5 4.9 O.DI 3.69 1.12 14,480 
Hardy 1232 2 8 1 2.1 4.3 46.6 39.3 9.8 5.8 66.l 1.7 10.7 5.9 0.01 4.09 1.84 4.0 2570 2650 2740 12,350 79 
3 48.7 41.1 10.2 5.6 69.1 1.8 7.2 6.2 0.01 4.27 1.92 12,9 10 
4 54.2 45.8 6.2 76.9 2.0 8.0 6.9 0.01 4.76 2.14 14,380 
1232-1 2 322 3.3 4.8 23.1 22.1 50.0 3.4 33.2 1.0 9.9 2.6 0.02 1.58 0.98 0.0 2620 2730 2800 6,050 79 
3 24.3 23.2 52.5 3.0 34.9 1.1 5.9 2.7 0.02 1.66 1.03 6,350 
4 51.1 48.9 6.3 73.5 2.2 12.5 5.8 0.04 3.50 2.17 13,380 
Paint 1223 2 19 2.3 4.3 40.6 48.2 6.9 5.5 70.8 1.6 12.8 2.5 0.01 1.18 1.33 4.5 2040 2120 2210 12,760 79 
3 42.4 50.4 7.2 5.2 74.0 1.7 9.4 2.6 0.01 1.23 1.39 13,330 
4 45. 7 54.3 5. 7 79. 7 1.8 10.l 2.8 O.Dl 1.33 1.50 14,370 
Walnut Creek 1213 2 38 1.6 3.5 4 1.1 4 7.2 8.2 5.4 69.0 1.5 11.2 4.8 O.Dl 3.82 1.03 3.0 2030 211 0 2200 12,690 79 
3 42.6 48.9 8.5 5.2 71.5 1.6 8.4 5.0 0.01 3.96 1.07 13,150 
4 46.5 53.5 5.7 78. 1 1.7 9.2 5.4 O.Dl 4.33 1.17 14,370 
Jackson Bloomfield 1144 2 36 4.6 7.8 37.4 45.7 9.1 5.5 64.3 1.4 15.8 3.8 0.02 2.84 0.97 3.0 1980 2070 2230 11 ,640 79 
3 40.6 49.6 9.9 5.0 69.7 1.5 9.6 4.1 0.02 3.08 1.05 12,620 
4 45.0 55.0 5.6 77.4 1.7 10.7 4.6 0.02 3.42 1.17 14,000 
Madison 1268 2 18 3.2 4.3 36.4 46.5 12.8 4.9 63.8 1.3 12.9 4.3 0.26 2.48 1.59 1.5 2080 2160 2340 11 ,450 80 
3 38.0 48.6 13.4 4.6 66.7 1.3 9.4 4.5 0.27 2.59 1.66 11 ,970 
4 43.9 56.1 5.4 77.0 1.5 10.9 5.2 0.31 2.99 1.92 13,820 
Milton 1258 2 30 4.8 6.1 34.5 46.2 13.2 4.9 63.0 1.3 16.8 0.8 0.08 0.17 0.57 0.5 2750 2800 2800 11 ,000 80 
3 36.8 49.2 14.0 4.5 67.l 1.3 12.1 0.9 0.09 0.18 0.61 11 ,720 
4 42.8 57.2 5.2 78.l 1.6 14.1 1.0 0.10 0.21 0.71 13,630 
Lawrence Decatur 11 33 2 39 6.3 9.6 35.7 48.l 6.6 5.8 66.2 1.4 18.7 1.3 0.01 0.65 0.66 3.5 2580 2660 2780 11 ,780 79 
3 39.5 53.2 7.3 5.2 73.2 1.5 11.2 1.4 O.Dl 0.72 0.73 13,030 
4 42.6 57.4 5.6 79.0 1.7 12.1 1.6 0.01 0.78 0.79 14,060 
Washington 1132 2 25 6.3 9.5 34.9 45.0 10.6 5.6 62.1 1.3 17.7 2.6 0.01 1.83 0.75 1.0 1980 2080 21 70 11 ,020 79 
3 38.6 49.7 11.7 5.0 68.6 1.4 10.2 2.9 0.01 2.02 0.83 12,180 
4 43.7 56.3 5.7 77.7 1.6 11.6 3.3 0.01 2.29 0.94 13,790 
Mahoning Springfield 1210 2 35 1.0 2.5 36.7 55.7 5. 1 5.5 77.3 1.8 9.6 0.7 0.01 0.10 0.60 6.5 2800 2800 2800 13,740 79 
3 37.6 57.1 5.2 5.4 79.3 1.8 7.6 0.7 0.01 0.10 0.62 14,090 
4 39. 7 60.3 5.7 83. 7 1.9 8.0 0.8 0.01 0.11 0.65 14,870 
Stark Paris 1211 2 35 1.0 2.6 42.3 47.4 7.7 5.3 70.6 1.5 9.1 5.8 0.01 4.31 1.49 3.5 1960 2070 2160 13,090 79 
3 43.4 48.7 7.9 5.1 72.5 1.5 7.0 6.0 0.01 4.43 1.53 13,440 
4 47.2 52.8 5.6 78.7 1.7 7.6 6.5 0.01 4.80 1.66 14,590 
1248 2 22 0.8 2.7 41.8 48.4 7. 1 5.4 71.3 1.7 9.3 5.2 0.01 4.09 1.05 4.5 1960 2020 2070 13,100 79 
3 43.0 49.7 7.3 5.2 73.3 1.7 7.1 5.3 0.01 4.20 1.08 13,460 
4 46.3 53.7 5.7 79.0 1.9 7.6 5.8 0.01 4.53 1.16 14,520 
Tuscarawas Bucks 1180 2 21 2.3 5.5 41.1 48.4 5.0 5.5 71.0 1.4 14.2 2.9 0.03 1.73 1.15 3.0 1970 2080 2160 12,780 79 
3 43.5 51.2 5.3 5.2 75.l 1.5 9.9 3.1 0.03 1.83 1.22 13,530 
4 45.9 54.1 5.5 79.3 1.6 10.4 3.2 0.03 1.93 1.28 14,280 
1185 2 24 2.7 5.4 40.6 48.0 6.0 5.5 70.2 1.5 13.5 3.4 0.03 1.81 1.52 4.5 2090 2210 2320 12,760 79 
3 42.9 50.7 6.3 5.2 74.2 1.6 9.2 3.6 0.03 1.91 1.61 13,490 
4 45.8 54.2 5.5 79.2 1.7 9.8 3.8 0.03 2.04 1.72 14,400 
Dover 1129 2 36 3.6 6.5 39.7 47.5 6.3 5.7 68.6 1.4 13.8 4.1 0.01 2.44 1.68 5.5 1960 2040 2160 12,440 79 
3 42.5 50.8 6.7 5.3 73.4 1.5 8.6 4.4 O.Dl 2.61 1.80 13,300 
4 45.5 54.5 5.7 78.7 1.6 9.2 4.7 0.01 2.80 1.93 14,260 
1196 2 43 3.4 6.6 38.4 49.0 6.0 5.6 69.7 1.4 14.0 3.4 0.02 1.86 1.52 3.5 1850 1970 2060 12,580 79 
3 41.1 52 .5 6.4 5.2 74.6 1.5 8.7 3.6 0.02 1.99 1.63 13,470 
4 43.9 56. l 5.6 79. 7 1.6 9.3 3.9 0.02 2. 13 1.74 14,390 
1229 2 50 2.8 5.2 40.3 45.6 8.9 5.4 67.4 1.4 12.2 4.8 O.Dl 2.84 1.98 5.0 1930 2070 2150 12,390 79 
3 42.5 48.1 9.4 5. 1 71.1 1.5 8.0 5.1 O.Dl 3.00 2.09 13,070 
4 46.9 53. 1 5.6 78.5 1.6 8.8 5.6 O.Dl 3.31 2.3 1 14,430 
Fairfield 1188 2 26 2.1 4.8 39.5 46.6 9.1 5.3 68.l 1.4 12.3 3.8 0.02 2.36 1.43 4.5 2070 2200 2330 12,410 79 
3 41.5 48.9 9.6 5.0 71.5 1.5 8.4 4.0 0.02 2.48 1.50 13,040 
4 45.9 54.1 5.5 79.1 1.6 9.3 4.4 0.02 2.74 1.66 14,420 
Franklin 11 93 2 31 2.0 4.7 41.6 42.5 11.2 5.5 65.0 1.3 10.5 6.6 0.19 4.66 1.79 3.5 1910 2040 2130 12,010 79 
3 43.7 44.6 11.8 5.2 68.2 1.4 6.6 6.9 0.20 4.89 1.88 12,600 
4 49.5 50.5 5.9 77.3 1.5 7.5 7.8 0.23 5.54 2.13 14,280 
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LOWER KITIANNING ( NO. 5) COAL I continued) 
Tuscarawas Salem 1171 2 40 2.3 4.6 40.2 48.2 7.0 5.8 69.7 1.5 12.4 3.7 0.01 1.98 1.70 4.0 2120 2200 2340 12,840 79 
(continued ) 3 42.l 50.5 7.3 5.5 73.1 1.6 8.7 3.9 0.01 2.08 1.78 13,460 
4 45.5 54.5 6.0 78.8 1.7 9.4 4.2 0.01 2.24 1.92 14,520 
Sugar Creek 1225 2 38 3.0 5. 1 40.3 51.1 3.5 5.5 71.6 1.6 15.4 2.5 0.01 0.73 1.73 2.0 1920 2010 2090 12,740 79 
3 42.5 53.8 3.7 5.2 75.4 1.7 11.5 2.6 O.ot 0.77 1.82 13,430 
4 44. 1 55.9 5.4 78.3 1.8 11.9 2.7 O.ot 0.80 1.89 13,940 
Warren 1251 2 23 1.1 2.9 39.7 48.0 9.4 5.3 70.1 1.7 11.2 2.3 0.02 0.94 1.31 5.0 25 10 2600 2720 12,790 79 
3 40.9 49.4 9.7 5.1 72.2 1.8 8.9 2.4 0.02 0.97 1.35 13,180 
4 45.3 54.7 5.7 79.9 1.9 9.8 2.6 0.02 1.07 1.49 14,590 
Wayne 1189 2 3 1 2.2 4.9 40.1 45.8 9.2 5.4 66.3 1.3 12.1 5.7 0.04 3.94 1.67 4.0 2010 2100 2190 12,230 79 
3 42.2 48.2 9.7 5.1 69.7 1.4 8.1 6.0 0.04 4.14 1.76 12,860 
4 
STRASBURG(N0.5A)COAL 
46.7 53.3 5.7 77.2 1.5 9.0 6.6 0.05 4.59 1.94 14,240 
Tuscarawas Dover 1197 2 26 5.5 8.4 40.4 44.9 6.3 5.7 67.5 1.5 18.0 1.1 O.ot 0.38 0.70 1.0 2400 2490 2590 12,090 79 
3 44.1 49.0 6.9 5.2 73.7 1.6 11.5 1.2 O.ot 0.41 0.76 13, 190 
4 47.4 52.6 5.6 79.1 1.8 12.3 1.3 O.ot 0.45 0.82 14,170 
1205 2 22 1.5 3.7 43.4 39.5 13.4 5.4 64.5 1.4 9.1 6.3 0.04 4.77 1.48 3.0 1940 2010 2090 12,040 79 
3 45.1 41.0 13.9 5.2 67.0 1.5 6.0 6.5 0.04 4.95 1.54 12,500 
4 52.4 47.6 6.0 77.8 1.7 7.0 7.6 0.05 5.75 1.79 14,520 
1228 2 33 3.3 5.2 38.6 39.4 16.8 5. 1 59.4 1.3 10.7 6.6 O.ot 4.41 2.18 2.5 1880 2000 2080 11 ,160 79 
3 40.7 41.6 17.7 4.8 62.7 1.4 6.4 7.0 O.ot 4.65 2.30 11,770 
4 49.5 50.5 5.8 76.2 1.7 7.8 8.5 0.01 5.65 2.79 14,310 
Fairfield 1190 2 13 2.3 4.6 39.0 40.6 15.8 5.1 59.5 1.4 11 .0 7.2 0.02 5.48 1.70 3.0 2010 2090 2210 11 ,230 79 
3 40.9 42.6 16.6 4.8 62.4 1.5 7.2 7.5 0.02 5.74 1.78 11 ,770 
4 49.0 51.0 5.8 74 .7 1.8 8.7 9.0 0.03 6.88 2.14 14,110 
Franklin 1194 2 18 1.6 3.9 48.2 39.0 8.9 5.9 68.3 1.5 11.4 4.1 0.04 2.68 1.36 2.0 1940 2020 2120 12,740 79 
3 50.2 40.6 9.3 5.7 71.1 1.6 8.3 4.3 0.04 2.79 1.42 13,250 
4 55.3 44.7 6.3 78.3 1.7 9.1 4.7 0.05 3.07 1.56 14,610 
Lawrence 11 82 2 22 1.8 4.1 44.0 40. 1 11 .8 5.5 65.9 1.5 10.6 4.8 0.05 3.46 1.26 2.5 1940 2050 2170 12,170 79 
3 45.9 41.8 12.3 5.3 68.7 1.6 7.3 5.0 0.05 3.61 1.3 1 12,690 
4 52.3 47.7 6.0 78.4 1.8 8.3 5.7 0.06 4.11 1.50 14,470 
Sandy 1204 2 15 2.4 5.4 41.5 41.1 12.0 5.5 64.0 1.4 15.7 1.5 0.02 0.72 0.72 1.0 2610 2690 2780 11 ,540 79 
3 43.9 43.4 12.7 5.2 67.7 1.5 11.5 1.6 0.02 0.76 0.76 12,190 
4 
MIDDLE KITIANNING (NO. 6) COAL 
50.2 49.8 5.9 77.5 1.7 13.2 1.8 0.02 0.87 0.87 13,960 
Carroll Brown 1247 2 28 1.3 3. 1 38.0 49.7 9.2 5.4 71.0 1.7 10.0 2.6 0.01 1.64 0.98 4.0 2410 2520 2630 12,800 79 
3 39.2 51.3 9.5 5.2 73.3 1.8 7.5 2.7 O.ot 1.69 1.01 13,2 10 
4 43.3 56.7 5.8 8 1.0 1.9 8.3 3.0 O.ot 1.87 1.1 2 14,600 
Rose 1233 2 48 0.8 2.6 43.4 45.4 8.6 5.5 70.4 1.7 9.3 4.6 O.ot 2.59 1.96 4.5 1910 2000 2080 12,890 79 
3 44.6 46.6 8.8 5.4 72.3 1.7 7.2 4.7 O.ot 2.66 2.01 13,240 
4 48.9 51.1 5.9 79.3 1.9 7.9 5.2 O.ot 2.92 2.21 14,520 
1236 2 36 1.3 3.5 39.7 51.5 5.3 5.5 73.6 1.9 11.4 2.3 0.02 0.73 1.55 5.0 2480 2570 2660 13,200 79 
3 41.1 53.4 5.5 5.3 76.3 2.0 8.6 2.4 0.02 0.76 1.61 13,670 
4 43.5 56.5 5.6 80.7 2.1 9.1 2.5 0.02 0.80 1.70 14,470 
Coshocton Adams 1256 2 25 5.6 16.1 39.4 33.6 10.9 4.6 52.3 1.2 29.9 1.0 O.ot 0.03 0.99 0.0 2240 2330 2370 8,430 80 
3 47.0 40.0 13.0 3.4 62.4 1.4 18.6 1.2 0.01 0.04 1.18 10,040 
4 54.0 46.0 3.9 71.7 1.6 21.4 1.4 O.ot 0.04 1.36 11 ,550 
1263 2 17 2.5 3.5 35.8 49.7 11.l 5. 1 67.7 1.4 11.3 3.4 0.28 1.90 1.25 5.5 2110 2200 2320 12,230 80 
3 37. l 51.5 11.5 4.9 70.l 1.5 8.5 3.6 0.29 1.97 1.30 12,670 
4 4 1.9 58.l 5.5 79.2 1.7 9.6 4.0 0.33 2.22 1.46 14,3 10 
Bedford 1167 2 28 3.6 6.7 42.7 47.4 3.2 5.9 70.5 1.4 16.5 2.4 O.Dl 1.16 1.27 4.0 2050 2 140 2220 12,930 79 
3 45.8 50.8 3.4 5.5 75.6 1.5 11.3 2.6 O.Dl 1.24 1.36 13,860 
4 47.4 52.6 5.7 78.2 1.6 11.7 2.7 O.Dl 1.29 1.41 14,350 
Franklin 1159 2 47 2.6 5.3 42.0 45.9 6.8 5.9 69.3 1.4 12.7 3.9 O.Dl 2.54 1.36 3.0 2130 2250 2350 12,650 79 
3 44.4 48.5 7.2 5.6 73.2 1.5 8.4 4.1 O.Dl 2.68 1.44 13,350 
4 47.8 52.2 6.0 78.8 1.6 9.1 4.4 O.Dl 2.89 1.55 14,390 
Keene 1162 2 41 5.2 9.1 35.7 44.6 10.6 5.3 60.3 1.3 19.8 2.8 O.Dl 1.06 1.69 1.0 2380 2480 2600 10,700 79 
3 39.3 49.l 11 .7 4.7 66.3 1.4 12.9 3.1 O.Dl 1.17 1.86 11,770 
4 44.5 55.5 5.3 75.l 1.6 14.6 3.5 O.Dl 1.32 2.10 13,320 
1187 2 35 3.1 6.3 41.9 49.6 2.2 5.7 73.5 1.5 15.l 2.0 0.01 0.64 1.30 4.5 2100 2180 2260 13,310 79 
3 44.7 52.9 2.3 5.3 78.4 1.6 10.l 2.1 0.01 0.68 1.39 14,200 
4 45.8 54.2 5.5 80.3 1.6 10.4 2.2 0.01 0.70 1.42 14,550 
Lafayette 11 60 2 31 2.7 5.6 43.1 48.3 3.0 5.9 72.3 1.5 14.5 2.8 0.01 1.51 1.26 4.0 2120 2230 2340 13,170 79 
3 45.7 51.2 3.2 5.6 76.6 1.6 10.l 3.0 O.Dl 1.60 1.33 13,950 
4 4 7.2 52.8 5.8 79. l 1.6 10.4 3.1 O.Dl 1.65 1.38 14;410 
Oxford 1260 2 36 3.7 4.7 40.l 52.5 2.7 5.7 73.3 1.5 14.6 2.2 0.13 0.51 1.55 2.0 2060 2200 2350 13,090 80 
3 42. l 55. l 2.8 5.4 76.9 1.6 11.0 2.3 0.14 0.54 1.63 13,740 
4 43.3 56. 7 5.6 79.2 1.6 11 .3 2.4 0.14 0.55 1.67 14,140 
Gallia Walnut 1139 2 33 2.9 7.5 38.2 47.8 6.5 5.6 68.4 1.4 15.8 2.4 0.03 2.00 0.34 0.0 2090 2180 2270 12,280 79 
3 41.3 51.7 7.0 5.2 73.9 1.5 9.9 2.6 0.03 2.1 6 0.37 13,280 
4 44.4 55.6 5.5 79.5 1.6 10.6 2.8 0.03 2.33 0.40 14,280 
Holmes Berlin 1207 2 28 6.3 8.6 38.6 47.0 5.8 5.7 68.2 1.4 15.1 3.9 O.Dl 2.90 0.99 3.0 2010 2100 2220 12,370 79 
3 42.2 51.4 6.3 5.2 74.6 1.5 8.2 4.3 O.Dl 3. 17 1.08 13,530 
4 45. l 54.9 5.5 79. 7 1.6 8.7 4.6 O.Dl 3.39 1.16 14,450 
1208 2 18 1.8 3.6 39.0 45.8 11.6 5.0 64. 7 1.5 9.4 7.8 0.01 6.85 0.94 4.0 2130 2260 2330 12,0 10 79 
3 40.5 47.5 12.0 4.8 67.1 1.6 6.4 8.1 O.Dl 7.11 0.98 12,460 
4 46.0 54.0 5.4 76.3 1.8 7.3 9.2 O.Dl 8.08 1.11 14,160 
Cla rk 1271 2 35 2.0 4.8 38.6 50.9 5.8 5.3 68.9 1.4 14.5 4.2 0.70 1.81 1.65 2.0 2060 2140 2200 12,410 79 
3 40.5 53.4 6.1 5.0 72.3 1.5 10.7 4.4 0.74 1.90 1.73 13,030 
4 43.l 56.9 5.4 77.0 1.6 11.4 4.7 0.78 2.02 1.85 13,870 
Walnut Creek 1209 2 23 3.7 6.2 41.0 47.6 5.2 5.7 70.7 1.6 13.9 2.9 O.Dl 2.46 0.48 3.5 1970 2080 2190 12,830 79 
3 43.7 50.7 5.5 5.3 75.4 1.7 8.9 3.1 O.Dl 2.62 0.51 13,680 
4 46.3 53. 7 5. 7 79.8 1.8 9.5 3.3 O.Dl 2.78 0.54 14,480 
Jackson Madison 1137 2 173 3.9 8.6 39.7 47.7 4.0 6.0 70.0 1.5 17.2 1.4 O.D7 0.96 0.34 1.0 2000 2120 2210 12,540 79 
3 43.4 52.2 4.4 5.5 76.6 1.6 10.5 1.5 0.08 1.05 0.37 13,720 
4 45.4 54.6 5.8 80.l 1.7 10.9 1.6 0.08 1.10 0.39 14,340 
11 38 2 163 7.0 10.2 32.9 49.5 7.4 5.7 64.6 1.4 18.l 2.8 0.05 2.07 0.67 1.5 2120 2240 2330 11 ,460 79 
3 36.6 55. l 8.2 5. 1 71.9 1.6 10.1 3.1 0.06 2.31 0.75 12,760 
4 39.9 60.l 5.5 78.4 1.7 11.0 3.4 0.06 2.51 0.8 1 13,900 
Muskingum Adams 1157 2 
3 
47 2.4 5.0 44.4 
46.7 
47.l 
49.6 
3.5 
3.7 
6.1 
5.8 
72.8 
76.6 
1.4 
1.5 
13.2 
9.2 
3.1 
3.3 
O.Dl 
O.Dl 
1.23 
1.29 
1.85 
1.95 
3.5 2180 2290 2370 13,300 
14,000 
79 
4 48.5 51.5 6.1 79.6 1.5 9.6 3.4 O.Dl 1.34 2.02 14,530 
Perry Clayton 11 53 2 
3 
32 3.5 6.5 43.2 
46.2 
45.3 
48.4 
5.0 
5.3 
5.8 
5.4 
68. 7 
73.5 
1.4 
1.5 
16.5 
11.5 
2.6 
2.8 
0.02 
0.02 
1.52 
1.63 
1.06 
1.13 
3.5 1920 2030 2120 12,680 
13,560 
79 
4 48.8 51.2 5.7 77.6 1.6 12.l 2.9 0.02 1. 72 1.20 14,330 
Pike 11 52 2 49 3.5 7.1 38.8 43.3 10.8 5.4 64.4 1.3 15.I 3.0 0.02 2.07 0.89 3.5 2090 2170 2280 11 ,650 79 
3 41.8 46.6 11.6 5.0 69.3 1.4 9.5 3.2 0.02 2.23 0.96 12,540 
4 47.3 52.7 5.6 78.4 1.6 10.7 3.7 0.02 2.52 1.08 14,190 
Stark Osnaburg 1245 2 
3 
33 1.5 3.6 41.2 
42.7 
47.7 
49.5 
7.5 
7.8 
5.5 
5.3 
71.2 
73.9 
1.8 
1.9 
11.3 
8.4 
2.7 
2.8 
0.01 
0.01 
1.61 
1.67 
1.12 
1.16 
4.0 2420 2530 2610 12,920 
13,400 
79 
4 46.3 53. 7 5.7 80.1 2.0 9.1 3.0 0.01 1.81 1.26 14,530 
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Stark Paris 
(continued) 
NO. 6) COAL (continued) 
1240 2 26 1.4 
3 
4 
3.1 37.7 
38.9 
43.6 
48.8 
50.4 
56.4 
10.4 
10.7 
5.2 
5.0 
5.6 
69.9 
72.l 
80.8 
1.6 
1.7 
1.8 
10.8 
8.3 
9.3 
2.0 
2.1 
2.3 
0.02 
0.02 
0.02 
0.95 
0.98 
1.10 
1.06 
1.09 
1.23 
4.0 2590 2680 2760 12,600 
13,000 
14,560 
79 
1249 2 
3 
4 
26 1.3 3.4 37.3 
38.6 
43.3 
48.8 
50.5 
56.7 
10.5 
10.9 
5.3 
5.1 
5.7 
69.6 
72.0 
80.8 
1.7 
1.8 
2.0 
10.9 
8.2 
9.1 
2.1 
2.2 
2.4 
o.oi 
o.oi 
o.oi 
1.18 
1.22 
1.37 
0.95 
0.98 
1.10 
3.5 2510 2590 2680 12,510 
12,950 
14,530 
79 
Tuscarawas Auburn 1178 2 
3 
4 
32 2.8 5.4 40.2 
42.5 
46.9 
45.5 
48.1 
53.1 
8.9 
9.4 
5.5 
5.2 
5.7 
66.9 
70.7 
78.1 
1.4 
1.5 
1.6 
12.4 
8.0 
8.9 
4.9 
5.2 
5.7 
0.03 
0.03 
0.04 
3.60 
3.81 
4.20 
1.30 
1.37 
1.52 
4.5 1980 2080 2170 12,320 
13,020 
14,370 
79 
Bucks 1186 2 
3 
4 
20 3.7 7.2 38.4 
41.4 
43.3 
50.2 
54.1 
56.7 
4.2 
4.5 
5.3 
4.8 
5.1 
70.4 
75.9 
79.5 
1.4 
1.5 
1.6 
16.8 
11.2 
11.7 
1.9 
2.0 
2. 1 
o.oi 
o.oi 
o.oi 
1.08 
1.16 
1.22 
0.81 
0.87 
0.91 
1.5 1900 2020 2140 12,550 
13,530 
14,170 
79 
Clay 1221 2 
3 
4 
38 1.1 2.6 42.2 
43.3 
46.6 
48.3 
49.6 
53.4 
6.9 
7.1 
5.5 
5.4 
5.8 
72.7 
74.6 
80.3 
1.6 
1.6 
1.8 
10.1 
8.0 
8.6 
3.3 
3.4 
3.6 
o.oi 
0.01 
o.oi 
2.02 
2.07 
2.23 
1.24 
1.27 
1.37 
4.5 2000 2110 2220 13,100 
13,450 
14,470 
79 
Dover 1128 2 
3 
4 
35 3.9 6.5 40.4 
43.2 
45.7 
48.0 
51.3 
54.3 
5.1 
5.5 
5.9 
5.5 
5.9 
70.4 
75.3 
79.6 
1.4 
1.5 
1.6 
14.2 
9.0 
9.5 
3.0 
3.2 
3.4 
0.19 
0.20 
0.21 
1.14 
1.22 
1.29 
1.63 
1.74 
1.84 
4.0 2130 2220 2350 12,660 
13,530 
14,320 
79 
1198 2 
3 
4 
36 4.6 8.1 37.9 
41.2 
42.8 
50.6 
55.1 
57.2 
3.4 
3.7 
5.6 
5.1 
5.3 
69.0 
75.1 
78.0 
1.5 
1.6 
1.7 
18.8 
12.6 
13.1 
1.9 
2.1 
2.1 
0.02 
0.02 
0.02 
0.25 
0.27 
0.28 
1.59 
1.73 
1.80 
1.0 2750 2800 2800 12,200 
13,270 
13,780 
79 
Fairfield 1181 2 
3 
4 
51 2.3 5.2 41.7 
44.0 
46.6 
47.8 
50.4 
53.4 
5.3 
5.6 
5.6 
5.3 
5.6 
71.8 
75.7 
80.2 
1.5 
1.6 
1.7 
13.0 
8.8 
9.4 
2.8 
3.0 
3.1 
0.01 
o.oi 
o.oi 
1.02 
1.08 
1.14 
1.81 
1.91 
2.02 
3.0 2020 21 30 2230 12,940 
13,650 
14,460 
79 
1191 2 
3 
4 
40 3.0 6.0 39.2 
41.7 
44.1 
49.6 
52.8 
55.9 
5.2 
5.5 
5.4 
5.0 
5.3 
70.2 
74.7 
79.1 
1.6 
1.7 
1.8 
15.0 
10.3 
10.9 
2.6 
2.8 
2.9 
o.oi 
o.oi 
0.01 
1.28 
1.36 
1.44 
1.33 
1.41 
1.50 
3.0 1970 2090 2200 12,620 
13,420 
14,210 
79 
Franklin 1195 2 
3 
4 
20 1.3 3.2 49.7 
51.3 
55.3 
40.1 
41.4 
44.7 
7.0 
7.2 
6.0 
5.8 
6.3 
69.8 
72.1 
77.7 
1.5 
1.5 
1.7 
12.4 
9.9 
10.6 
3.2 
3.3 
3.6 
o.oi 
o.oi 
o.oi 
1.86 
1.92 
2.07 
1.35 
1.39 
1.50 
3.0 2030 2150 2300 13,300 
13,740 
14,810 
79 
1199 2 
3 
4 
26 9.1 13.0 37.4 
43.0 
47.3 
41.6 
47.8 
52.7 
8.0 
9.2 
5.5 
4.7 
5. 1 
59.3 
68.2 
75.1 
1.4 
1.6 
1.8 
24.7 
15.l 
16.6 
1.1 
1.3 
1.4 
0.02 
0.02 
0.03 
0.25 
0.29 
0.32 
0.82 
0.94 
1.04 
1.0 2750 2800 2800 10,450 
12,010 
13,230 
79 
Goshen 1202 2 
3 
4 
56 2.4 4.7 41.5 
43.5 
46.7 
47.4 
49.7 
53.3 
6.4 
6.7 
5.5 
5.2 
5.6 
69.8 
73.2 
78.5 
1.4 
1.5 
1.6 
13.9 
10.2 
10.9 
3.0 
3.1 
3.4 
0.01 
o.oi 
0.01 
1.35 
1.42 
1.52 
1.66 
1.74 
1.87 
4.5 2070 2160 2310 12,890 
13,530 
14,500 
79 
1222 2 
3 
4 
46 1.5 3.3 41.7 
43.1 
45.9 
49.2 
50.9 
54.1 
5.8 
6.0 
5.4 
5.2 
5.5 
72.3 
74.8 
79.5 
1.6 
1.7 
1.8 
11.6 
9.0 
9.5 
3.4 
3.5 
3.7 
0.01 
0.01 
o.oi 
1.69 
1.75 
1.86 
1.66 
1.72 
1.83 
5.5 2060 2140 2230 13,170 
13,620 
14,490 
79 
1252 2 
3 
4 
47 1.4 3.9 39.0 
40.6 
44.1 
49.5 
51.5 
55.9 
7.6 
7.9 
5.3 
5.1 
5.5 
70.6 
73.5 
79.8 
1.8 
1.9 
2.0 
12.5 
9.4 
10.2 
2.2 
2.3 
2.5 
o.oi 
o.oi 
o.oi 
0.85 
0.88 
0.96 
1.30 
1.35 
1.47 
2.5 2500 2570 2650 12,680 
13,190 
14,320 
79 
Jefferson 1179 2 
3 
4 
29 2.8 5.7 41.4 
43.9 
46.0 
48.6 
51.5 
54.0 
4.3 
4.6 
5.9 
5.6 
5.9 
71.1 
75.4 
79.0 
1.6 
1.7 
1.8 
14.4 
9.9 
10.4 
2.7 
2.9 
3.0 
0.02 
0.02 
0.02 
1.58 
1.68 
1.76 
1.15 
1.22 
1.28 
4.5 1970 2070 2160 12,950 
13,740 
14,390 
79 
Lawrence 1183 2 
3 
4 
34 1.8 4.5 43.3 
45.3 
49.7 
43.9 
46.0 
50.3 
8.3 
8.7 
5.5 
5.2 
5.7 
69.2 
72.5 
79.4 
1.4 
1.5 
1.6 
13.2 
9.6 
10.6 
2.5 
2.6 
2.9 
0.02 
0.02 
0.02 
1.07 
1.12 
1.23 
1.37 
1.43 
1.57 
4.0 2470 2570 2660 12,570 
13,170 
14,420 
79 
Salem 1168 2 
3 
4 
49 1.7 3.9 42.7 
44.4 
48.1 
46.0 
47.9 
51.9 
7.4 
7.7 
5.7 
5.5 
5.9 
69.3 
72.1 
78.1 
1.4 
1.5 
1.6 
12.7 
9.6 
10.4 
3.5 
3.6 
3.9 
O.Dl 
O.Dl 
O.Dl 
1.95 
2.03 
2.20 
1.55 
1.61 
1.75 
3.0 2050 2140 2230 12,960 
13,480 
14,610 
79 
1170 2 
3 
4 
34 2.0 4.4 42.3 
44.2 
47.3 
47.2 
49.4 
52.7 
6.1 
6.4 
5.8 
5.6 
5.9 
70.1 
73.3 
78.3 
1.5 
1.6 
1.7 
13.2 
9.7 
10.4 
3.3 
3.5 
3.7 
O.Dl 
o.oi 
0.01 
1.68 
1.76 
1.88 
1.59 
1.66 
1.78 
3.0 2020 2110 2200 12,990 
13,580 
14,5 10 
79 
1176 2 
3 
4 
35 3.4 6.2 42.4 
45.2 
47.9 
46.2 
49.3 
52. 1 
5.2 
5.5 
6.1 
5.8 
6.1 
70.6 
75.3 
79.7 
1.4 
1.5 
1.6 
13.1 
8. 1 
8.6 
3.6 
3.8 
4.1 
0.02 
0.02 
0.02 
1.99 
2. 12 
2.25 
1.57 
1.67 
1.77 
3.0 1960 2050 2140 12,900 
13,750 
14,560 
79 
Sandy 1203 2 
3 
4 
39 2.4 5.2 38.5 
40.6 
45. 1 
46.8 
49.4 
54.9 
9.5 
10.0 
5.2 
4.9 
5.4 
65.8 
69.4 
77.1 
1.3 
1.4 
1.5 
13.3 
9.2 
10.2 
4.9 
5.2 
5.7 
0.1 3 
0.14 
0.15 
3.93 
4.15 
4.61 
0.84 
0.89 
0.98 
4.0 1920 1990 2080 12,180 
12,850 
14,280 
79 
Warren 1230 2 
3 
4 
31 1.5 3. 1 36.9 
38.1 
43.5 
48.0 
49.5 
56.5 
12.0 
12.4 
5. 1 
4.9 
5.6 
68.0 
70.2 
80.1 
1.4 
1.4 
1.6 
10.3 
7.8 
8.9 
3.2 
3.3 
3.8 
O.Dl 
O.Dl 
O.Dl 
1.83 
1.89 
2. 16 
1.3 1 
1.35 
1.54 
3.5 2140 2300 2410 12,330 
12,720 
14,520 
79 
Warwick 1175 2 
3 
4 
40 2.3 4.2 41.2 
43.0 
46.8 
46.9 
49.0 
53.2 
7.7 
8.0 
5.5 
5.3 
5.7 
68.9 
71.9 
78.2 
1.4 
1.5 
1.6 
11.8 
8.4 
9.2 
4.7 
4.9 
5.3 
0.12 
0.1 3 
0.14 
3. 19 
3.33 
3.62 
1.36 
1.42 
1.54 
7.5 2040 2130 22 10 12,650 
13,200 
14,360 
79 
1184 2 
3 
4 
42 2.6 5.1 41.4 
43.6 
45.8 
48.9 
51.5 
54.2 
4.6 
4.8 
5.6 
5.3 
5.6 
71.6 
75.4 
79.3 
1.4 
1.5 
1.6 
14.2 
10.2 
10.7 
2.6 
2.1 
2.9 
O.Dl 
o.oi 
O.Dl 
1.09 
1.1 5 
1.21 
1.48 
1.56 
1.64 
4.0 2000 2120 2260 12,950 
13,640 
14,340 
79 
York 1177 2 
3 
4 
32 2.8 5.6 41.8 
44.3 
46.2 
48.7 
51.6 
53.8 
3.9 
4.1 
5.6 
5.3 
5.5 
69.7 
73.8 
77.0 
1.4 
1.5 
1.5 
16.9 
12.6 
13.2 
2.4 
2.5 
2.7 
0.02 
0.02 
0.02 
0.86 
0.91 
0.95 
1.53 
1.62 
1.69 
3.5 2070 2160 2270 12,9 10 
13,670 
14,260 
79 
LOWER FREEPORT (NO. 6A) COAL 
Carroll Rose 1234 2 
3 
4 
27 0.4 2.3 44.1 
45. l 
51.1 
42.2 
43.2 
48.9 
11 .4 
11.7 
5.5 
5.4 
6. 1 
68.1 
69.7 
78.9 
1.9 
1.9 
2.2 
9.2 
7.3 
8.3 
3.9 
4.0 
4.5 
0.02 
0.02 
0.02 
3.03 
3.10 
3.5 1 
0.87 
0.89 
1.01 
3.5 1980 2090 21 70 12,580 
12,880 
14,580 
79 
Hocking Starr 1375 2 
3 
4 
26 1.8 4.4 40.0 
41.9 
46.9 
45.3 
47.4 
53. 1 
10.3 
10.7 
5.2 
4.9 
5.5 
66.9 
70.0 
78.4 
1.4 
1.4 
1.6 
12.5 
9.0 
10.1 
3.8 
3.9 
4.4 
0.14 
0.15 
0.16 
1.56 
1.63 
1.83 
2.06 
2. 15 
2.41 
4.0 2130 2220 2360 12,050 
12,610 
14,120 
80 
Tuscarawas Salem 1172 2 
3 
4 
33 1.6 2.9 12.3 
12.7 
61.8 
7.6 
7.8 
38.2 
77.2 
79.5 
1.8 
1.5 
7.4 
11.0 
11 .3 
55.3 
0.3 
0.3 
1.5 
5.1 
2.6 
12.7 
4.5 
4.6 
22.6 
0.03 
0.03 
0. 15 
4.50 
4.63 
22.61 
O.Dl 
O.Dl 
0.05 
0.0 2200 2290 2380 2,050 
2,110 
10,290 
79 
UPPER FREEPORT (NO. 7) COAL 
Carroll Rose 1235 2 
3 
4 
154 0.4 2.3 33.7 
34.5 
45.2 
40.9 
41.9 
54.8 
23. 1 
23.6 
4.6 
4.4 
5.8 
58.2 
59.6 
78.0 
1.6 
1.6 
2.1 
9.5 
7.6 
10.0 
3.1 
3.2 
4.2 
O.Dl 
O.Dl 
O.Dl 
1.94 
1.99 
2.60 
1.14 
1.17 
1.53 
1.5 2450 2540 2610 10,440 
10,690 
14,000 
79 
1235-1 2 
3 
4 
125 0.6 2.5 30.7 
3 1.5 
43.9 
39.3 
40.3 
56. 1 
27.5 
28.2 
4.3 
4.1 
5.7 
54.7 
56. 1 
78.1 
1.4 
1.4 
2.0 
9.8 
7.8 
10.8 
2.2 
2.3 
3. 1 
0.02 
0.02 
0.03 
1.37 
1.41 
1.96 
0.86 
0.88 
1.23 
0.0 2390 2480 2560 9,710 
9,960 
13,870 
79 
Columbiana Hanover 1377 2 
3 
4 
30 0.8 3.2 36.6 
37.8 
41.9 
50.7 
52.3 
58.1 
9.5 
9.9 
5.0 
4.8 
5.3 
69.5 
71.8 
79.6 
1.6 
1.7 
1.9 
10.0 
7.4 
8.2 
4.3 
4.5 
5.0 
0.12 
0.12 
0.14 
3.09 
3.19 
3.54 
1.11 
1.1 5 
1.27 
4.5 2010 2070 2170 12,590 
13,000 
14,430 
80 
Guernsey Jackson 1163 2 
3 
4 
65 2.9 5.6 35.6 
37.7 
41.3 
50.5 
53.5 
58.7 
8.3 
8.8 
5.4 
5. 1 
5.5 
69.3 
73.4 
80.5 
1.5 
1.6 
1.7 
13.2 
8.7 
9.5 
2.4 
2.5 
2.8 
0.01 
O.Dl 
0.01 
2.15 
2.28 
2.50 
0.23 
0.24 
0.27 
4.5 2150 2240 2380 12,440 
13, 180 
14,450 
79 
Ha rrison Washington 1174 2 
3 
4 
29 3.4 6.3 35.3 
37.7 
41.0 
50.7 
54. 1 
59.0 
7.7 
8.2 
5.4 
5.0 
5.5 
68.8 
73.4 
80.0 
1.5 
1.6 
1.7 
14.6 
9.6 
10.5 
1.9 
2.0 
2.2 
0.01 
0.01 
0.01 
1.77 
1.89 
2.06 
0.12 
0.13 
0.14 
3.5 2110 2200 2340 12,480 
13,320 
14,520 
79 
Hocking Ward 1151 2 
3 
4 
47 4.0 7.1 38.2 
41.1 
46.2 
44.4 
47.8 
53.8 
10.3 
11.1 
5.5 
5.1 
5.7 
63.9 
68.8 
77.4 
1.3 
1.4 
1.6 
14.1 
8.4 
9.4 
5.0 
5.4 
6.1 
O.Dl 
o.oi 
O.Dl 
4.18 
4.50 
5.06 
0.81 
0.87 
0.98 
3.0 1990 2080 2160 11 ,660 
12,550 
14,120 
79 
Perry Monroe 1156 2 
3 
4 
51 3.8 7.8 36.3 
39.4 
42.8 
48.6 
52.7 
57.2 
7.3 
7.9 
5.6 
5. 1 
5.6 
67.7 
73.4 
79.7 
1.4 
1.5 
1.6 
16.0 
9.8 
10.7 
2.0 
2.2 
2.4 
O.Dl 
O.Dl 
o.oi 
1.88 
2.04 
2.21 
0.1 2 
0.13 
0.14 
3.0 2170 2310 2400 12,050 
13,060 
14,190 
79 
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UPPER FREEPORT (NO. 7) COAL (continued) 
Stark Paris 1250 2 15 0.6 2.3 37.4 42.8 17.5 4.9 63.7 1.5 9.1 3.3 O.ot 2.54 0.78 4.5 2220 2310 2400 11 ,600 79 
3 38.3 43.8 17.9 4.8 65.2 1.5 7.2 3.4 O.ot 2.60 0.80 11,870 
4 46.6 53.4 5.8 79.4 1.9 8.8 4.1 O.ot 3.17 0.97 14,470 
Tuscarawas Salem 1169 2 16 3.6 7.6 35.9 50.9 5.6 5.7 68.6 1.6 17.4 1.1 O.ot 0.47 0.60 1.0 2060 2150 2290 12,190 79 
3 38.9 55.1 6.1 5.3 74.2 1.7 11.5 1.2 0.01 0.51 0.65 13,190 
4 41.4 58.6 5.6 79.0 1.8 12.3 1.3 0.01 0.54 0.69 14,040 
1173 2 16 3.7 6.8 32.2 47.8 13.2 5.1 63.4 1.5 15.5 1.3 O.ot 1.21 0.04 1.5 2500 2580 2650 11,410 79 
3 34.5 51.3 14.2 4.7 68.0 1.6 10.1 1.4 0.01 1.30 0.04 12,240 
4 
MAHONING COAL 
40.2 59.7 5.4 79.2 1.9 11.8 1.6 O.ot 1.51 0.05 14,260 
Carroll East 1378 2 16 1.5 4.7 34.7 51.8 8.8 5.0 70.0 1.7 12.8 1.8 0.19 1.28 0.37 1.5 1970 2100 2260 12,390 80 
3 36.4 54.4 9.2 4.7 73.4 1.8 9.0 1.9 0.20 1.34 0.39 13,000 
4 40.1 59.9 5.1 80.8 2.0 9.9 2.1 0.22 1.48 0.43 14,320 
Columbiana Hanover 1376 2 17 1.0 3.2 33.1 52.8 10.8 5.1 69.5 1.6 11.0 1.9 0.22 1.43 0.28 3.5 2220 2320 2460 12,470 80 
3 34.2 54.6 11.2 4.9 71.9 1.7 8.4 2.0 0.23 1.48 0.29 12,890 
4 
ANDERSON COAL 
38.5 61.5 5.5 80.9 1.9 9.4 2.2 0.26 1.66 0.33 14,500 
Guernsey Jackson 1164 2 18 2.9 5.7 34.9 42.4 17.0 5.2 59.5 1.3 13.6 3.3 0.01 2.64 0.66 1.0 1940 2050 2140 10,800 79 
3 37.0 45.0 18.0 4.8 63.1 1.4 9.0 3.5 O.ot 2.80 0.70 11 ,450 
4 45.l 54.9 5.9 77.0 1.7 11.0 4.3 O.ot 3.42 0.85 13,970 
Washington 1166 2 36 2.4 5.0 38.7 49.9 6.4 5.4 70.0 1.6 13.5 3.0 0.01 2.43 0.58 4.5 1960 2070 2150 12,730 79 
3 40.7 52.5 6.7 5.1 73.7 1.7 9.5 3.2 O.ot 2.56 0.61 13,390 
4 43.7 56.3 5.5 79.0 1.8 10.2 3.4 O.ot 2.74 0.65 14,360 
Muskingum Highland 1158 2 27 2.3 4.7 37.3 46.6 11.4 5.3 66.3 1.4 11.9 3.7 0.01 2.43 1.28 5.0 2010 2090 2210 11 ,950 79 
3 39.1 48.9 12.0 5.0 69.6 1.5 8.1 3.9 O.ot 2.55 1.34 12,540 
4 
HARLEM COAL 
44.5 55.5 5.7 79.0 1.7 9.2 4.4 0.01 2.90 1.53 14,250 
Carroll Lee 1244 2 18 1.3 3.3 35.7 51.2 9.8 5.2 70.8 1.9 10.7 1.6 0.01 1.22 0.33 4.0 2140 2270 2390 12,710 79 
3 36.9 52.9 10.1 5.0 73.2 2.0 8.0 1.7 0.01 1.26 0.34 13,140 
4 41.1 58.9 5.6 81.5 2.2 8.9 1.8 O.ot 1.40 0.38 14,630 
Perry 1241 2 26 2.1 3.7 33.6 51.1 11.6 5.2 69.6 1.8 11.2 0.5 0.02 0.o7 0.46 4.5 2640 2710 2780 12,380 79 
3 34.9 53.1 12.0 5.0 72.3 1.9 8.2 0.5 0.02 0.o7 0.48 12,860 
4 
AMES COAL 
39.7 60.3 5.7 82.2 2.1 9.3 0.6 0.02 0.08 0.54 14,620 
Carroll Lee 1242 2 15 1.5 2.8 43.1 37.8 16.3 5.2 63.5 1.7 7.1 6.2 0.01 4.55 1.66 3.5 1940 2010 2090 11 ,890 79 
3 44.3 38.9 16.8 5.0 65.3 1.7 4.7 6.4 0.01 4.68 1.71 12,240 
I 4 
PITTSBURGH (NO. 8) COAL 
53.3 46.7 6.0 78.5 2.1 5.7 7.7 O.ot 5.62 2.05 14,700 
Gallia Clay 1146 2 24 2.1 6.1 39.9 45.7 8.3 5.4 65.8 1.2 15.8 3.4 O.ot '3.33 0.o7 4.5 1950 2050 2170 12,130 79 
3 42.5 48.7 8.8 5.0 70.1 1.3 11.1 3.6 O.ot 3.55 0.o7 12,910 
4 46.6 53.4 5.5 76.9 1.4 12.1 4.0 O.ot 3.89 0.08 14,170 
1147 2 32 4.3 7.0 37.0 46.8 9.2 5.7 66.1 1.3 15.0 2.6 O.ot 2.00 0.63 4.5 2150 2270 2350 11 ,860 79 
3 39.8 50.3 9.9 5.3 71.1 1.4 9.4 2.8 O.ot 2.1 5 0.68 12,750 
4 44.2 55.8 5.9 78.9 1.6 10.5 3.1 O.ot 2.39 0.75 14,150 
1147-1 2 32 3.6 5.9 32.8 37.0 24.3 4.9 53.2 1.0 12.4 4.3 0.03 3.61 0.64 1.5 2290 2420 2530 9,660 79 
3 34.9 39.3 25.8 4.5 56.5 1.1 7.6 4.6 0.03 3.84 0.68 10,260 
4 47.0 53.0 6.1 76.2 1.4 10.3 6.2 0.04 5.17 0.92 13,840 
1147-2 2 12 3.8 6.2 36.2 42.6 15.0 5.4 61.5 1.1 13.8 3.3 0.03 2.51 0.81 5.0 2040 2130 2250 11,060 79 
3 38.6 45.4 16.0 5.0 65.6 1.2 8.8 3.5 0.03 2.68 0.86 11,790 
4 45.9 54.1 6.0 78.0 1.4 10.5 4.2 0.04 3.19 1.03 14,040 
Harrison 1140 2 
3 
4 
33 4.3 7.1 37.6 
40.5 
45.7 
44.6 
48.0 
54.3 
10.7 
11.5 
5.4 
5.0 
5.6 
63.8 
68.7 
77.6 
1.2 
1.3 
1.5 
14.4 
8.7 
9.8 
4.5 
4.8 
5.5 
0.02 
0.02 
0.02 
3.32 
3.57 
4.04 
1.18 
1.27 
1.44 
5.0 1950 2030 2140 11 ,520 
12,400 
14,010 
79 
1140-1 2 
3 
4 
14 4.2 6.4 28. 7 
30.7 
47.5 
31.7 
33.9 
52.5 
33.2 
35.5 
4.3 
3.8 
5.9 
45.2 
48.3 
74.8 
0.9 
1.0 
1.5 
12.6 
7.4 
11.4 
3.9 
4.2 
6.5 
0.14 
0.15 
0.23 
3. 10 
3.31 
5.13 
0.62 
0.66 
1.03 
1.0 2340 2460 2540 8,230 
8,790 
13,620 
79 
Guernsey Londonderry 1165 2 
3 
4 
52 0.9 2.8 42.5 
43.7 
5 1.0 
40.8 
42.0 
49.0 
13.9 
14.3 
5.2 
5.0 
5.9 
64.0 
65.8 
76.8 
1.3 
1.3 
1.6 
9.0 
6.7 
7.8 
6.7 
6.9 
8.0 
0.01 
O.Dl 
0.01 
5.16 
5.31 
6.19 
1.48 
1.52 
1.78 
4.0 2000 2080 2170 12,010 
12,360 
14,420 
79 
Ha rrison Archer 1363 2 
3 
4 
55 0.8 2.9 37.7 
38.8 
43.4 
49.1 
50.5 
56.6 
10.4 
10.7 
5.1 
4.9 
5.5 
69.1 
71.1 
79.6 
1.5 
1.5 
1.7 
10.7 
8.4 
9.4 
3.4 
3.5 
3.9 
0.18 
0.19 
0.21 
2.02 
2.08 
2.33 
1.16 
1.19 
1.34 
4.0 2140 2190 2400 12,450 
12,810 
14,340 
80 
1371 2 
3 
4 
53 0.9 2.8 37.6 
38.7 
44.2 
47.5 
48.9 
55.8 
12.0 
12.4 
4.9 
4.8 
5.4 
68.8 
70.8 
80.8 
1.4 
1.4 
1.6 
9.8 
7.5 
8.5 
3.1 
3.2 
3.7 
0.18 
0.19 
0.21 
1.47 
1.51 
1.73 
1.46 
1.50 
1.71 
4.0 2220 2340 2450 12,320 
12,670 
14,460 
80 
German 1373 2 
3 
4 
50 1.2 3.4 35.3 
36.5 
41.6 
49.5 
51.3 
58.4 
11.8 
12.3 
4.9 
4.7 
5.3 
68.4 
70.8 
80.7 
1.4 
1.5 
1.7 
10.5 
7.8 
8.9 
2.9 
3.0 
3.5 
0.22 
0.23 
0.26 
1.65 
1.71 
1.95 
1.06 
1.10 
1.25 
4.5 2080 2190 2340 12,320 
12,750 
14,530 
80 
Jefferson Island Creek 1374 2 
3 
4 
56 0.7 2.7 34.9 
35.9 
41.4 
49.4 
50.7 
58.6 
13.0 
13.4 
4.8 
4.7 
5.4 
68.0 
69.9 
80.7 
l.5 
1.5 
1.7 
9.5 
7.3 
8.5 
3.2 
3.2 
3.7 
0.22 
0.23 
0.26 
1.89 
1.94 
2.24 
1.04 
1.07 
1.23 
5.5 2120 2250 2530 12,290 
12,630 
14,580 
80 
Ross 1372 2 
3 
4 
26 0.8 2.6 36.4 
37.4 
41.9 
50.5 
51.8 
58.1 
10.5 
10.8 
5.0 
4.8 
5.4 
70.5 
72.4 
81.1 
1.5 
1.5 
1.7 
10.0 
7.9 
8.9 
2.6 
2.6 
2.9 
0.14 
0.14 
0.16 
1.45 
1.49 
1.67 
0.97 
1.00 
1.12 
6.5 2160 2230 2400 12,560 
12,900 
14,460 
80 
Wells 1368 2 
3 
4 
46 1.4 3.4 35.4 
36.6 
38.3 
57.0 
59.0 
61.7 
4.2 
4.4 
5.5 
5.3 
5.5 
76.6 
79.3 
82.9 
1.5 
1.6 
1.7 
11.1 
8.4 
8.8 
l.O 
I.I 
I.I 
0.06 
0.06 
0.06 
0.42 
0.43 
0.45 
0.54 
0.56 
0.58 
6.0 2600 2720 2800 13,550 
14,030 
14,670 
80 
1368-1 2 
3 
4 
25 l.O 2.8 30.6 
3 1.5 
40.3 
45.4 
46.7 
59.7 
21.1 
21.8 
4.4 
4.3 
5.4 
61.3 
63.1 
80.7 
1.3 
1.3 
1.6 
9.2 
6.9 
8.9 
2.6 
2.6 
3.4 
0.15 
0.15 
0.20 
1.72 
1.77 
2.26 
0.70 
0.72 
0.92 
5.5 2450 2600 2740 10,790 
11 ,100 
14,190 
80 
REDSTONE (NO. 8A) COAL 
Gallia Harrison 1141 2 
3 
4 
15 2.7 6.6 38.2 
40.9 
46.1 
44.7 
47.9 
53.9 
10.5 
11.2 
5.5 
5. 1 
5.7 
64.9 
69.5 
78.3 
1.2 
1.3 
1.4 
13.9 
8.6 
9.7 
4.0 
4.3 
4.8 
0.03 
0.03 
0.04 
3.51 
3.76 
4.23 
0.41 
0.44 
0.49 
3.5 1960 2070 2150 11 ,770 
12,600 
14,200 
79 
Harrison Archer 1364 2 
3 
4 
17 0.9 2.8 3 1.9 
32.8 
45.6 
38.l 
39.2 
54.4 
27.2 
28.0 
4.2 
4.0 
5.6 
55.2 
56.7 
78.7 
1.3 
l.3 
1.8 
9.0 
6.7 
9.3 
3.2 
3.3 
4.5 
0.04 
0.04 
0.06 
2.04 
2.10 
2.91 
1.10 
1.13 
1.57 
1.0 2130 2220 2490 9,810 
10,090 
14,010 
80 
1365 2 
3 
4 
17 0.9 2.9 36.3 
37.4 
42.2 
49.8 
51.3 
57.8 
11.0 
11.3 
5.0 
4.8 
5.4 
70.2 
72.3 
81.5 
1.4 
1.5 
1.7 
10.8 
8.4 
9.5 
1.6 
1.6 
1.8 
0.05 
0.05 
0.06 
0.57 
0.59 
0.66 
0.96 
0.99 
I.I I 
4.5 2450 2560 2680 12,520 
12,900 
14,540 
80 
German 1366 2 
3 
4 
17 0.8 2.7 36.0 
37.0 
43.3 
47.1 
48.4 
56.7 
14.2 
14.6 
4.8 
4.6 
5.4 
67.2 
69. 1 
80.9 
1.5 
1.5 
1.8 
9.3 
7.1 
8.3 
3.0 
3.1 
3.6 
0.14 
0.14 
0.17 
1.60 
1.64 
1.93 
1.25 
1.28 
1.50 
5.0 2160 2230 2500 12,010 
12,340 
14,450 
80 
Jefferson Wayne 1370 2 
3 
4 
22 0.8 3.0 36.8 
37.9 
42.2 
50.3 
51.9 
57.8 
10.0 
10.3 
5.0 
4.8 
5.3 
69.6 
71.7 
79.9 
1.5 
1.5 
l.7 
10.4 
8. 1 
9.0 
3.6 
3.7 
4.1 
0.30 
0.31 
0.34 
1.97 
2.03 
2.26 
1.29 
1.33 
1.48 
4.5 2000 2080 2300 12,530 
12,910 
14,390 
80 
Wells 1367 2 
3 
4 
25 0.8 2.4 3 1.4 
32. ! 
41.3 
44.6 
45.7 
58.7 
21.7 
22.2 
4.4 
4.3 
5.5 
62.1 
63.6 
81.8 
1.2 
1.2 
1.6 
8.2 
6.3 
8.0 
2.4 
2.4 
3.1 
O.D7 
O.D7 
0.09 
1.30 
1.33 
1.71 
1.00 
1.02 
1.32 
4.5 2320 2470 2570 10,990 
11 ,260 
14,480 
80 
Lawrence Mason 1142 2 
3 
4 
49 2.2 6.2 40.6 
43.3 
48.6 
42.9 
45.7 
51.4 
10.3 
11.0 
5.5 
5. 1 
5.8 
63.5 
67.7 
76.0 
1.1 
1.2 
1.3 
13.7 
8.7 
9.8 
6.0 
6.4 
7.2 
0.03 
0.03 
0.04 
5.63 
6.00 
6.74 
0.36 
0.38 
0.43 
0.0 2000 2090 2200 11 ,620 
12,390 
13,920 
79 
1143 2 
3 
4 
45 2.8 7.0 39.4 
42.4 
47.9 
42.8 
46.0 
52. 1 
10.8 
11.6 
5.4 
5.0 
5.6 
62.8 
67.5 
76.4 
1.1 
1.2 
1.3 
14.3 
8.7 
9.8 
5.7 
6.1 
6.9 
0.15 
0.16 
0.18 
5.0 1 
5.39 
6.09 
0.50 
0.54 
0.61 
4.5 19 10 2000 2110 11 ,560 
12,430 
14,060 
79 
DGS 
County Township file 
no. 
.g" 
:a 
" 0 (.) 
. ~ 
~·: 
..c:"'... "' 
-0 ~ 
"'"' _.....,~" 
'""' ..;j ~ 
" 
REDSTONE (NO. SA) COAL ( continued) 
Lawrence I Mason 11143-1 
(continued) (continued) 
MEIGS CREEK ( NO. 9) COAL 
Noble I Brookfield 1 1206 
WAYNESBURG ( NO. 11 ) COAL 
Jefferson I Warren 1 1369 
2 
~ 
2 
3 
4 
2 
3 
4 
23 
56 
46 
~ 
~ 
"' "' Si 
-0 
-~..  
-0.:. 
< 
2.3 
2.9 
1.3 
Proximate analysis (%) I 
.."' ::l 
-~ 
0
::;; 
4.3 
5.1 
4.1 
"' ........== "' 
- o1 '"'"' ~e 
26.6 
27.8 
54.6 
35.2 
37.1 
44.7 
30.8 
32.1 
40.3 
0 
.t:J.. " 
'" '-' 
-0 
"' ~ 
22. 1 
23.1 
45.4 
43.5 
45.8 
55.3 
45.6 
47.5 
59.7 
..c: 
< 
47.0 
49.1 
16.2 
17.1 
19.6 
20.4 
Ultimate analysis (%) 
" "' 0 "".. 
-0 
;>, 
::i:: 
3.6 
3.3 
6.4 
4.8 
4.5 
5.4 
4.6 
4.3 
5.4 
0 
.t:J.. " 
(.) '" 
34.2 
35.7 
70.2 
60.1 
63.3 
76.4 
60.3 
62.9 
79.0 
" "' "" ..0 
i 
0.6 
0.6 
1.2 
1.0 
1.1 
1.3 
1.3 
1.3 
1.6 
" "' g.<; 
><
0 
9.1 
5.5 
10.8 
14.2 
10.2 
12.3 
12.7 
9.5 
11.9 
.. 
5 
::l 
"' ~ 
0 
E-< 
5.6 
5.9 
11.5 
3.7 
3.9 
4.7 
1.5 
1.6 
2.0 
Forms of sulfur (%) 
..."' ~ 
"3 
ff) 
0.09 
0.09 
0.18 
O.DI 
0.01 
0.01 
0.38 
0.40 
0.50 
i  
4.79 
5.01 
9.84 
0.93 
0.98 
1.18 
0.63 
0.66 
0.82 
.s. 
" ..'" "" 0 
0.74 
0.77 
1.52 
2.80 
2.95 
3.56 
0.53 
0.55 
0.69 
"" " =>< ~~ 
'r " <l)· -
"' tt 
1.0 
1.0 
1.5 
Fusibility of ash (°F) 
0 .. " "' ·- ::l - ...... :~ E~ 
" .. 0.- .£ e 
-0"'"' ... 
2270 
2080 
2460 
,,,, "'.. 
.s" ~ .."'"' .:: 0. 
c5l e 
~ 
2390 
2200 
2650 
.."'  ::l 
~~ &::~ e 
~ 
2520 
2350 
2800 
Heating 
value 
(Btu/ lb) 
6,240 
6,520 
12,810 
10,670 
11 ,250 
13,560 
10,680 
11 ,130 
13,980 
Year 
79 
79 
80 
DGS Si Al Ca Mg Na K Fe Ti Ag As B Ba Be Br Cd 
Township Seam file % % % % % % % % ppm ppm ppm ppm ppm ppm ppm 
no. XA XA XA WA WA XA XA XA E NA E E E NA WA 
CARROLL COUNTY 
Brown Middle Kittanning (No. 6) 1247 1.8 1.3 0.15 0.048 0.018 0.16 1.6 0.066 0.059 7.2 47 23 2 25 0.2 1 
Ea.st Mahoning 1378 2.2 I.I 0.11 0.033 0.013 0.19 2.0 0.065 0.17 39 43 83 4 8.3 0.28 
Lee Harlem 1244 2.2 1.3 0.067 0.059 0.017 0 .23 1.4 0.065 0.021 53 63 58 4 26 0.05 
Ames 1242 2.4 1.2 0.47 0.070 0.020 0.26 5.7 0.063 0.066 66 68 47 3 12 0.12 
Perry Harlem 1241 3.4 1.5 0.060 0.097 0.019 0.33 0.36 0 .086 0.046 1.5 21 170 2 6.3 0.10 
Rose Lower Kittanning (No. 6) 1246 1.8 1.2 0.29 0.030 0.020 0.11 1.8 0.074 0.053 8.3 49 18 1 32 0.05 
Middle Kittanning (No. 6) 1233 1.5 1.0 0.11 0.035 0.019 0.12 2.6 0.054 0.054 8.4 29 190 1 24 0.10 
1236 /.0 0.85 0.090 0.023 O.Ql3 0.074 0.61 0.046 0.027 1.7 27 16 3 24 0.14 
Lower Freeport (No. 6A) 1234 1.6 I.I 0.097 0.035 0.016 0 .12 2.6 0.046 0.067 44 30 24 1 30 0.04 
Upper Freeport (No. 7) 1235 6.0 3.2 0.098 0.12 0.040 0.49 3.0 0.17 0.082 33 77 82 2 9.6 0.16 
1236-1 7.2 3.6 0.18 0.17 0.031 0.60 2.6 0.21 0.22 19 73 120 2 6.2 0.2 1 
COLUMBIANA COUNTY 
Hanover I Upper Freeport (No. 7) 1377 1.3 0.87 0.12 0.027 0.019 0.12 3.3 0.038 0.048 88 32 26 2 25 0.o7 
Mahoning 1376 2.7 1.2 0.063 0.056 0.020 0.22 1.7 0.085 0.087 72 34 36 3 23 0.11 
COSHOCI'ON COUNTY 
Adams Lower Kittanning (No. 6) 1265 1.2 0.81 0.14 0.025 0.015 0.068 0.26 0.04 1 0.012 6.5 24 18 3 15 0.06 
1262 4.2 1.7 O.D78 0.035 O.Ql8 0.12 3.9 0 .20 0.071 33 73 18 3 9.7 0.23 
Middle Kittanning (No. 6) 1256 1.4 1.0 1.7 0 .16 0.009 0.13 0.61 0.043 0.068 2.4 11 230 2 12 0.09 
1263 3.1 1.5 0.093 0 .049 0.024 0.18 2.6 0.092 0.039 5.7 44 27 I 17 0.21 
Bedford 1167 0.50 0.37 0.094 0.006 0.011 0.021 1.0 0.019 0.011 2.3 25 6.7 2 8.3 0.02 
Franklin 1159 0.99 0.71 0.082 0.024 0.016 0.065 2.3 0.032 0.045 2.8 29 11 2 12 0.12 
Keene Lower Kittanning ( No. ~ 1161 2.2 1.4 0.12 0.042 0.022 0.17 3.1 0.084 0.11 IO 50 74 2 14 0. 12 
Middle Kittanning (No. ) 1162 2.3 1.5 0.089 0.036 0.009 0.17 1.5 0.11 0.062 4.6 27 51 2 II 0.04 
1187 0.34 0.30 0.057 0 .011 0.014 0 .014 0.46 0 .016 0.013 1.0 II 4.4 2 9.7 O.D7 
Lafayette Lower Kittanning (No. 6) 1269 1.1 0.82 0.098 0.013 0.022 0.023 1.4 0.044 0.062 14 30 17 2 16 0.06 
Middle Kittanning (No. 6) 1160 0.29 0.27 0.081 0.010 0.016 0.010 u 0.016 0.029 1.2 14 8.4 2 17 0.04 
Oxford Lower Kittannlng (No. 5) 1257 0.99 0.67 0.087 0.018 0.022 0.043 1.5 0.035 0.048 12 22 9.6 3 16 0.19 
1261 0.87 0.63 0.10 0.020 O.Ql8 0.033 1.5 0.026 0.027 52 18 15 2 19 O.D7 
Middle Kittannlllg (No. 6) 1260 0.33 0.31 0.090 0.015 0.016 0.023 0.91 0.017 0.013 3.6 IO 15 1 14 0.03 
GALLIA COUNTY 
Clay Pitt.sburgh (No. 8) ll46 1.2 0.88 0.094 0.027 0.013 0.087 2.3 0.036 0.017 76 42 16 1 5.5 0.07 
1147 1.8 I.I 0.076 0.037 0.012 0.14 1.9 0.057 0.027 16 44 37 1 5.6 0.09 
1147-1 6.0 2.9 0.1 2 0 .11 0.033 0.45 3.2 0 .17 0.035 30 55 93 l 2.6 0.20 
1147-2 3.4 1.9 0.16 0.060 0.022 0.29 2.2 0.094 0.022 29 54 100 2 2.9 0.17 
Harrison 1140 1.7 0.97 0.11 0.038 0.012 0.13 2.9 0.049 0.028 42 54 66 2 3.4 0. 15 
1140-1 9.0 4.3 0.12 0.20 0.049 0 .77 3.3 0.21 0.035 16 53 110 3 1.5 0.19 
Redstone (No. 8A) 1141 1.6 I.I 0.14 0.027 O.Ql6 0.095 2.8 0 .046 0.032 60 32 40 3 3.4 0.08 
Walnut Middle Kittanning (No. 6) 1139 0.95 0.88 0.082 0 .016 0.009 0.042 1.6 0.032 0.030 57 46 11 3 6.8 0.04 
GUERNSEY COUNTY 
Jackson Upper Fre@port (No. 7) 1163 1.6 1.1 0.066 0 .024 0.012 0.10 1.9 0.068 0.046 26 34 15 2 14 0.06 
Anderson 1164 3.2 1.6 0.18 0.088 0.028 0.29 4.3 0.085 0.027 100 62 58 4 8.2 0.10 
Londonderry Pittsburgh ( No. 8) 1165 2.1 l.2 0.29 0.037 O.QIB 0.14 4.9 0.049 0.067 15 37 63 2 4.6 0.14 
Washington Anderson 1166 0.86 0.66 0.071 O.Ql3 0.010 0.038 2.3 0.032 0.034 42 13 10 3 23 0.03 
HARRISON COUNTY 
Archer Pittsburgh (No. 8) 1363 2.2 I.I 0.059 0.036 0.023 0 .13 2.3 0.063 0.024 8.5 61 23 1 16 0.13 
1371 2.2 I.I 0.76 0.043 0.022 0.16 1.7 0.058 0.012L 3.7 44 39 2 12 0.08 
Redstone (No. SA) 1364 6.9 3.1 0.1 3 0.20 0.086 0.57 3.9 0.14 0.029L 53 60 110 3 6.0 0.24 
1365 2.9 1.5 0.26 0.052 0.024 0.20 0.61 0.074 O.OllL 8.7 57 38 6 8.1 0.10 
German Pittsburgh (No. 8) 1373 2.6 1.2 0.074 0.044 0.021 0.17 0.19 0.066 0.021 29 45 33 I 14 0.10 
Redstone (No. 8A) 1366 3.5 1.5 0.18 O.D76 0.033 0.28 2.2 0.082 0.024 15 60 46 4 9.8 0.09 
Washington Upper Freeport (No. 7) 1174 1.5 0.86 0.065 0 .027 0.012 0. 14 1.9 0.045 0.040 36 41 36 3 2 1 0.08 
HOCKING COUNTY 
Starr I Lower Freeport (No. 6A) 1375 1.9 1.3 0.086 0 .034 O.Ql6 0.13 2.3 0 .051 0.048 26 48 21 3 8.0L 0.16 
Ward Upper Freeport (No. 7) 1151 1.4 0.73 0.072 0.016 O.OOIL 0.053 4.1 0.060 0.077 9.6 49 10 2 4.9 0.06 
Washington Clarion (No. 4A) 11 60 0.76 0.67 0.097 0.013 O.Ql8 0.025 0.58 0.023 0.022 3.0 20 6.5 4 12 0.11 
HOLMES COUNTY 
Berlin Lower Kittanning (No. 5) 1212 1.4 0.76 0.086 0.026 0.021 0.065 1.6 0 .051 0.028 9.8 16 24 2 15 0.10 
1216 0.86 0.75 0.011 0.014 0.028 0.034 1.3 0.016 0.033 11 15 8.3 2 19 0.07 
Middle Kittanning (No. 6) 1207 0.57 0.47 0.064 0.013 0.009 0.022 2.5 0.019 0.030 32 14 42 3 8.0 0.03 
1208 0.78 0.49 O.D75 0.016 0.016 0.037 5.3 0.028 0.082 51 15 15 4 14 0.09 
Clark Brookville (No. 4) 12 14 2.4 1.7 0.15 0.060 0.023 0.15 1.1 0.12 0.54 16 23 260 7 25 1.3 
Middle Kittanning (No. 6) 127 1 0.38 0.29 0.087 O.Ql3 0.010 0.020 2.8 0.0 18 0.034 II 26 2. l L 3 6.6 0.03 
Hardy Brookville (No. 4 ) 1231 1.3 1.2 0.15 0.020 0.023 0,040 0.79 0.038 0.047 3.2 28 100 3 14 0.17 
1239 1.6 1.3 0.21 0.031 0.021 0.067 0.52 0.062 0.072 3.8 76 140 4 12 0.14 
J..ow;er l<ittacm..W,g (No, 5) 1232 L2 0.84 0.1 2 0.023 O.QZ4 Q.D73 3.4 0.031 0.054 16 26 25 I 15 0.27 
1232-1 16 6.6 0.19 0.30 0.060 1.3 2.3 0.65 0.082 31 110 310 4 3.6 lf53 
Paint 1223 1.5 0.89 0.12 0.029 0.008 0.069 0.97 0.050 0.046 15 22 20 4 8.7 •,).15 
Salt Creek Brookville (No. 4 ) 1215 2.1 1.5 0.13 0.044 0.022 0.14 1.2 0.070 0.056 6.8 27 46 5 16 0.44 
Walnut Creek Lower Kittanning (No. 5) 1213 1.1 0.79 0.077 0.023 0.02 1 0.069 2.8 0.047 0.050 24 25 23 2 2 1 0.08 
Middle Kittanning (No. 6) 1209 0.46 0.36 0.070 0.012 O.Ql5 0.019 1.9 0.019 0.024 38 15 94 1 20 0.04 
JACKSON COUNTY 
Bloomfield Lower Kittanning (No. 5) 1144 1.3 0.90 0.086 O.QlB 0.001 0.068 2.6 0.061 0.070 29 40 19 2 4.0 0.14 
Liberty Sharon (No. l ) 1134 2.9 2.5 0.15 0.075 0.021 0.24 0.83 0.077 0.22 16 140 120 3 6.0 0.35 
1135 5.0 4.3 0.096 0.13 0.028 0.46 0.57 0. 17 0.039 8.0 150 110 3 3.2 0.08 
Madison Lower Kittan ning (No. 5) 1268 2.4 1.3 0.13 0.057 O.OIO 0.2 1 2.7 0.081 O.Ql8 37 43 34 2 3.4 0.31 
Middle Kittann ing ( No. 6) 1137 0.63 0.54 0.060 0.012 0.003 0.023 0.86 0.026 0.041 19 39 12 4 5.2 0.05 
l 138 1.1 u 0.064 0.022 0.005 0.077 2.2 0.042 0.034 99 39 23 4 5.4 0.05 
Milton Clarion (No. 4A) 1148 0.90 0.82 0.14 0.023 0.007 0.043 1.2 0.028 0.026 3.7 73 16 3 5.4 0.11 
1148-1 2.4 1.3 0.11 0.056 0.008 0.22 1.8 0.061 0.016 7.5 36 40 1 4.4 0.59 
Lower Kitta nning (No. 5) 1258 3.1 2.3 0.065 0.072 0.017 0.33 0.47 0.081 0.037 5.4 59 90 4 2.0 0.15 
JEFFERSON COUNTY 
Is land Creek Pittsburgh ( No. 8) 1374 3.1 1.6 0.054 0.049 0.033 0.19 2.1 0.082 0.029 22 50 64 I 14 0.10 
Ross 1372 2.4 u 0.067 0.053 0.016 0.18 1.6 0.06 1 0.031 44 33 26 2 14 0.09 
Warren Waynesburg (No. 11) 1369 5.1 2.6 0.20 0.087 0.029 0.45 I.I 0.13 0.019L 11 45 78 1 5.0 0.08 
Wayne Redstone (No. SA) 1370 1.9 0.88 0.060 0.042 0.019 0.13 2.1 0.044 0.019 30 48 49 2 9.9 0.07 
WeUs Pittsburgh (No. 8) 1368 u 0.75 0.03 1 0.015 0.014 0.062 0.55 0.034 0.010 2.3 37 3 1 2 17 0.05 
1368-1 2.9 1.5 0.037 0.046 0.031 0.26 1.0 0.075 O.OllL 15 35 84 2 9.4 0.16 
Redstone (No. SA) 1367 5.8 2.5 0.25 0.15 0.048 0.49 1.6 0.12 0.030 16 67 110 3 7.0 0.17 
LAWRENCE COUNTY 
Decatur Lower Kittanning (No. 6) 1133 l.4 1.0 0.058 0.029 0.064 O. IO 0.54 0.049 0.043 8.3 72 25 4 2.9 0.05 
Mason Redstone (No. SA) 1142 l.3 0.76 0.1 1 0.020 0.011 0.077 4.4 0.047 0.043 33 34 19 I 4.0 0.05 
1143 1.5 0.94 0.094 0.027 0.011 0.094 3.9 0.047 0.038 17 47 22 I 1.4 0.05 
11 43-1 12 5. 1 0.18 0.34 0.095 0.38 4.9 0.28 0.048L 190 71 180 4 2.0L 0.17 
Washington Clarion (No. 4A) 1131 I.I 0.80 0.11 0.026 0.007 0.073 2. 1 0.036 0.023 5.8 39 26 3 3.5 0.07 
Lower Kittanning (No. 5) 1132 2.0 1.2 0.065 0.032 0.009 0.14 2.1 0.073 0.07 1 35 42 25 6 3.2 0.09 
LICKING COUNTY 
Bowling Green !Quakertown (No. 2) 1263 2.8 1.9 0.048 0.052 0.011 0.21 0.86 0.096 0.063 9.5 26 3 1 3 3.3 0.06 
Bear Run 1254 9.1 3.2 0.086 0.047 0.018 0.21 1.5 0.43 0.029L 21 53 35 6 2.0 0.06 
MAHONING COUNTY 
Springfi eld )Lower Kittanning (No. 5) 1210 l.3 1.0 0.094 0.019 0.020 0.059 0.17 0.042 0.018 2.9 17 63 3 52 0.10 
MUSKINGUM COUNTY 
Adams I Middle Kittanning (No. 6) 1157 0.45 0.34 0.076 0.014 0.020 0.030 1.2 0.018 0.025 1.2 17 41 1 17 0.07 
High land Anderson 11 68 2.1 0.99 0.68 0.056 0.017 0.15 2.2 0.061 0.023 26 48 38 2 12 0.11 
NOBLE COUNTY 
Brook.field I Meigs Creek (No. 9) 1206 3.5 1.9 0.53 0.12 0.034 0.25 2.3 0.098 0.017L 3.1 48 74 1 5.9 0.10 
PERRY COUNTY 
Clayton I Midd le Kittanning (No. 6) I 153 0.71 0.64 0.1 I 0.015 0.009 0.026 1.4 0.0 19 0.043 3.2 29 12 2 6.9 0.08 
Monroe Upper Freeport (No. 7) 11 56 1.6 0.93 0.063 0.026 0.0 14 0.096 1.5 0.063 0.066 31 36 18 5 4.0 0.09 
Pike Middle Kittanning (No. 6) 11 52 2.5 1.5 0.095 0.053 0.010 0.23 1.9 0.081 0.039 3.4 55 37 4 4.2 0.08 
PIKE COUNTY 
Marion I Sharon ( No. I) 1136 3.1 3.0 0.081 0.059 0.014 0.18 0.32 0.13 0.072 6.0 110 42 3 4.2 0.05 
STARK COUNTY 
BeLhlehem Tionesta (No. 38) 1238 2.2 1.3 0.058 0.052 0.0 18 0.21 4.7 0.069 0.14 80 37 28 2 I I 0.09 
Brookville (No. 4 ) 1237 1.4 u 0.16 0.03 7 0.0 17 0.10 1.6 0.051 0.062 4.4 25 46 I 19 0.45 
Osnaburg Middle Kittanning (No. 6) 1245 1.4 1.1 0.072 0.034 0.014 0.13 1.3 0.059 0.049 7.0 38 25 3 18 0.11 
Pari'i Lower Kittanning (No. 5) 12 11 0.53 0.32 0.075 0.010 O.Oto O.QIB 3.9 0.014 0.064 320 14 10 3 36 0.09 
1248 0.58 0.41 0.072 0.012 0.0 11 0.020 3.3 0.0 17 0.074 93 19 8. 1 3 39 0.08 
Middle Kittanning (No. 6) 1240 2.2 1.5 0.067 0.057 0.0 16 0.21 0.77 0.10 0.062 6.2 29 43 2 20 0.10 
1249 2.3 1.6 0.062 0.061 O.Ql8 0.26 0.99 0. 10 0.063 5.9 42 39 2 21 0.18 
Upper Freeport. (No. 7) 1250 4.1 2.3 0.081 0.060 0.022 0.33 2.6 0. 17 0.076 46 65 65 to 17 0.04 
Sugar Creek Lower Mercer (No. 3) 12 17 1.7 1.5 0.062 0.024 0.01 1 0.085 0.89 0.052 0.16 11 29 19 2 13 0.06 
1217-1 10 5.9 0.094 0.29 0.047 I.I 1.9 0.30 0.032 40 110 200 3 3.8 0.25 
BedCord 1218 5.4 4.7 0.07 1 0.12 0.034 0.66 4.0 0.1 8 0.082 140 100 88 4 4.2 0.79 
Tionesta (No. 38 ) 12 19 3.7 3.2 0.73 0.048 0.019 0.23 10 0.10 0.039 17 84 52 4 7.2 1.2 
Brookville (No. 4 ) 1220 0.37 0.29 0.16 0.020 0.021 0.022 1.6 0.012 0.025 0.60L 26 26 3 0.5L O.IO 
1220-1 2.9 3.0 O.D78 0.023 O.Ql8 0.060 2.8 0.062 O.to 19 30 33 4 II 0.15 
TIJSCARAWAS COUNTY 
Auburn Middle Kittanning (No. 6) 1178 1.3 0.88 ().()90 0.023 0.017 0.066 3.5 0.042 0.090 33 67 23 3 18 0.42 
Bucks Lower Kittanning {No. 5) 1180 0.53 0.35 0.14 0.016 0.026 0.023 2.0 0.020 0.02 1 19 27 15 3 17 0.04 
1185 1.0 0.58 0.07 1 0.020 0.012 0.029 2.0 0.021 0.028 20 30 5.8 3 12 0.08 
Middle Ki ttanning (No. 6) 1186 0.60 0.45 0.17 0.023 O.Ql5 0.022 1.0 0.02 1 0.008 6.3 22 13 3 14 0.03 
Clay 122 1 I.I 0.92 0.086 0.025 0.016 0.076 1.7 0.048 0.045 16 22 9.4 2 26 0.11 
Dover Brookville (No. 4 ) 1130 3.0 1.6 0.51 0.071 0.034 0.21 1.4 0.098 0.071 11 95 39 3 25 0.59 
Lower Kittanning (No. 5) 1129 0.71 0.47 0.061 0.019 0.017 0.043 2.2 0.026 0.027 11 31 14 1 18 0.05 
11 96 0.92 0.56 0.068 0.022 0.0 17 0.068 1.7 0.031 0.055 13 24 8.4 1 14 0.14 
1229 1.3 0.92 0.09 1 0.032 0.021 0.090 2.9 0.052 O.Ql8 15 36 28 I 2 1 0.13 
Strasburg ( No. 5A) 11 97 1.7 0.86 0.073 0.025 0.017 0.11 0.56 0.090 0.013 13 29 26 2 18 0.02 
1205 1.8 1.1 0.12 0.030 O.DIB 0.12 5.0 0.066 0.069 34 75 23 2 17 0.06 
1228 2.8 1.6 0.064 0.074 0.022 0.28 5.5 0.10 0.052 35 63 47 2 14 0.10 
Middle Kittann ing (No. 6) 11 28 0.78 0.69 0.082 O.Ql8 0.016 0.034 I.I 0.025 0.031 1.6 50 37 2 18 0.04 
1198 0.86 0.66 0.14 0.023 O.D15 0.061 0.16 0.030 0.020 4.2 29 80 2 12 0.03 
Fairfield Lower Kittanning (No. 6) 1188 1.7 1.0 0.077 0.020 0.020 0.055 1.8 0.059 0.045 9.4 32 8.6 3 25 0.13 
Strasburg (No. 5A) 1190 2.0 1.2 0.093 0.042 0.024 0. 15 6.2 0.062 0.057 33 52 24 2 25 0.07 
Middle Ki ttanning (No. 6) l 181 0.91 0.68 0.18 0.017 0.0 17 0.042 0.85 0.026 0.0 10 1.3 30 14 I 18 0.15 
11 9 1 0.85 0.64 0.12 0.022 0.020 0.046 0.93 0.028 0.011 2.4 23 II 2 19 0.05 
Franklin Lower Kittanning (No. 5) 11 93 1.2 0.59 0.30 0.040 0.026 0.11 4.2 0.030 0.029 9.7 36 22 1 19 0.08 
Strasburg (No. 5A) 1194 1.4 0.88 0.15 0.022 0.021 0.065 2.4 0.052 0.026 2.9 28 13 1 19 0.02 
Middle Kittanning (No. 6) 11 95 u 0.70 0.14 0.019 0.021 0.050 1.8 0.046 0.02 1 1.2 30 II 1 17 0.01 
1199 2.1 1.4 0.099 0.052 0.0 14 0.22 0.84 0.091 0.025 15 40 42 I 15 0.02 
Goshe n 1202 1.3 0.90 0.12 0.033 0.020 0.10 1.5 0.047 0.042 4.4 50 21 I 24 0.17 
1222 0.74 0.66 0.070 0.018 0.0 17 0.051 1.5 0.029 0.029 3.2 21 18 l 34 0.08 
1252 1.6 I.I 0.095 0.037 0.021 0.12 0.89 0.074 0.040 4.0 47 27 1 20 0.04 
Jeffe rson 11 79 0.57 0.40 0.086 0.015 0.023 0.028 1.6 0.020 0.031 15 47 12 3 24 0.03 
1awrem:c Strasburg (No. 5A) 1182 2.1 1.2 0.11 0.041 0.023 0.17 3.5 0.077 0.041 6.5 59 3 1 I 22 0.06 
Middle Killanning (No. 6) 1183 1.6 1.1 0. 18 0.034 0.014 0.11 0.77 0.072 0.028 4.9 40 27 3 18 0.06 
Salem Lower Kittanning (No. 5) 1171 1.3 0.67 0.078 0.018 0.017 0.056 1.7 0 .047 0.045 6.6 33 11 4 23 0.10 
Middle Kittanning (No. 6) 11 68 u 0.74 0.35 0.028 0.018 0.075 1.7 0 .036 0.049 14 53 19 I 27 0.04 
1170 0.97 0.66 0.096 0.027 0.022 0.071 1.6 0.040 0.032 2.5 42 14 I 2 1 0.06 
1176 0.76 0.43 0.072 0.011 0.028 0.032 2.0 0 .031 0.027 2.9 39 11 4 18 0.03 
Lower Freeport (No. 6A) 1172 20 9.2 1.3 0.89 0.14 2.6 7.3 0.43 0.082L 31 110 290 3 2.5 0.13 
Upper Freeport (No. 7) 1169 1.3 0.67 0.16 0 .038 O.Ql3 0.12 ·0.77 0 .035 0.013 14 41 29 3 13 0.02 
1173 3.2 1.6 0. 12 0.065 0.01 I 0.32 u 0.091 0.17 45 87 49 4 5.7 1.3 
Sandy Strasburg ( No. 5A) 1204 3.2 1.6 0.11 0.058 O.Ql8 0.29 0.66 0.14 0.020 4.2 55 55 3 13 0.05 
Middle Kittanning (No. 6) 1203 1.4 0.83 0.079 0.027 O.Ql3 0.086 3.4 0.042 0.053 16 40 74 4 13 0.09 
Sugar Creek Tionesta (No. 3B) 1201 1.2 0.94 0.10 0.023 0.019 0.062 1.5 0.040 0.037 25 60 13 2 19 0.05 
1201-1 3.6 1.9 0.092 0.082 0.020 0.39 2.7 0 .11 0.020 38 84 63 2 11 0.07 
1227 0.84 0.80 0.13 0 .017 0.019 0.033 2.9 0.022 0.045 55 29 13 1 21 0.16 
1227-1 1.9 1.3 0.086 0.059 0.02 1 0.25 3.7 0.064 0 .041 230 29 22 1 19 0.21 
Brookville (No. 4) 1200 2.3 1.3 0.24 0 .074 0.017 0.22 I . I 0.072 0.11 5.1 64 57 6 17 0.73 
1226 1.0 0.71 0.56 0 .040 0.017 0.044 0.17 O.Ql6 0.036 0.70L 27 60 5 0.6L 0.30 
Lower Kittanning ( No. 5) 1225 0.51 0.37 0. 11 0.025 0.0 1 I 0 .032 0.83 0.024 0.023 22 25 6.7 2 18 0.06 
Warren 125 1 6.1 2.8 0.20 0.066 0.034 0.19 1.8 0.23 0.14 8.8 110 80 4 34 0.12 
Middle Kittanning (No. 6) 1230 2.7 1.8 0.065 0.062 0.027 0.23 2.2 0.12 0.050 90 34 39 3 23 0.20 
Warwick 1175 I.I 0.68 0.086 0.025 0.014 0.064 3.0 0.034 0.066 4.4 42 12 1 24 0.06 
1184 0 .62 0.63 0 .13 0.020 0.017 0 .026 1.1 0.019 0 .012 2.5 23 11 1 21 0.05 
Wayne Brookville (No. 4 ) 1192 2.9 1.6 0.46 0.068 0.026 0.23 1.7 0.089 0 .035 30 44 48 4 16 0.22 
Lower Kittanning ( No. 5) 1189 1.2 0.93 0.091 0.017 0.018 0.036 3.8 0.022 0 .042 36 48 II 2 14 0,07 
York Middle Kittanning (No. 6) 1177 0.56 0.43 0.15 0.021 0.019 0.036 0.95 0.023 0.012 2.9 2 1 12 1 21 0.02 
VINTON COUNTY 
Madison Clarion (No. 4A) 1154 1.3 0.91 0.11 0.018 0.0 12 0.046 2.1 0.034 0.044 2.5 36 14 2 11 0,07 
11 64-1 5.1 3.2 0.17 0.033 0.014 0.14 1.9 0.20 0.046 5.9 82 69 6 6.2 0.21 
Scrubgrass 11 55 3.5 1.4 0.13 0.089 0.013 0.34 3.4 0.088 0.051 5.5 65 55 7 8.8 0,07 
Richland Brookville ( No. 4) 1145 0.85 0.72 0.11 0.026 0.003 0.030 2.1 0.017 0.035 9.6 48 14 4 1.8 0.05 
1145-1 5. 1 2.2 0.22 0.14 0.010 0.15 0.69 0.14 0.020 1.9 55 41 2 2.3 0.04 
Swan Clarion (No. 4A) 1149 1.6 I.I 0.12 0.022 0.010 0.06..1 1.9 0.039 0,073 3.1 50 28 1 12 0.1 3 
WAYNE COUNTY 
Paint T'ionesta (No. 3BJ 1243 1.3 1.3 0.061 0.014 0.007 0.040 0.81 0.029 0.074 5.9 20 22 4 8.3 0.04 
1243-] 4.9 3 .1 0.087 0.13 0.023 0.45 1.4 0.13 0.064 16 54 99 2 5.9 0.08 
Salt Creek Brookville (No. 4) 1224 2.0 1.4 0.091 0.039 0.028 0. 12 1.6 0.079 0.040 8.9 35 26 2 15 0.11 
Ce Cl Co Cr 
ppm ppm ppm ppm 
NA xw NA NA 
10 960 3.0 16 
25 260 15 13 
26 970 12 15 
16 480 6.7 14 
28 230 16 18 
10 1,500 3.1 14 
11 1,200 1.6 8.9 
7.0 1,000 1.3 8.2 
7.0 1,600 3.6 8.1 
30 270 7.4 39 
65 200 6.9 40 
12 870 2.9 9.1 
16 1,100 6.8 19 
7.0 760 2.2 9.8 
19 650 4.7 20 
15 IOOL 2.7 13 
10 1,100 5.2 12 
4.0 480 I.I 4.7 
6.0 690 IO 8 .2 
15 820 6.2 17 
14 180 1.6 22 
7.0 610 1.2 4.3 
12 1,200 4.4 II 
6.0 1,200 1.2 2 .4 
7.0 1,400 9.7 9.1 
15 1,600 5.2 7.1 
4.0 1,100 u 5.6 
9.0 210 3.1 9.3 
10 180 2. 1 9.7 
31 50 6 .5 31 
2 1 70 5.4 20 
II 100 7.3 12 
37 50L 9.4 40 
II 80 4.1 13 
8.0 240 4 ,7 12 
12 790 4.7 15 
18 170 5.2 16 
13 170 12 IO 
6.0 l ,200 1.9 5.9 
12 890 4.2 13 
10 810 3.0 16 
32 140 16 29 
10 440 3 .3 17 
13 810 2.4 16 
9.0 520 3.3 17 
10 860 6 .7 7.9 
10 340 9.6 17 
9.0 100 7.9 13 
5.0 740 3 .1 6.6 
8.0 730 3.4 9.3 
6.0 1,100 4 .6 4.8 
9.0 300 4.5 5.7 
15 530 8.7 8.0 
33 970 15 37 
4.0 660 4 .0 6.1 
7.0 1,000 6.6 18 
8.0 780 4.6 18 }3 1.200 8.2 11 180 18 65 
13 260 5.3 11 
13 800 7.2 23 
8.0 940 4.1 7.7 
5.0 760 4.9 6.4 
16 570 7.7 12 
44 200 23 20 
36 100 12 28 
11 100 3.0 15 
9.0 160 8.1 8.6 
10 120 6.8 7.9 
14 310 4,4 10 
12 160 3.4 19 
45 300 6.0 20 
to 860 3 .2 15 
15 940 3.0 18 
22 120 5. 1 24 
7.0 560 3.4 13 
IO 1,100 4.9 11 
20 400 9.2 32 
21 310 5.2 24 
11 60L 6.5 13 
8.0 180 5. 1 8.9 
9.0 60 3.0 IO 
51 60L 12 40 
10 110 2.3 9.1 
14 80 7.7 17 
28 200 9.8 21 
34 lOOL 3.0 49 
13 1,800 3.9 13 
4.0 1,200 1.5 5.1 
10 510 3.7 12 
18 110 4.2 17 
7.0 390 3.9 8.5 
10 60L 6.8 13 
16 60 3. 1 16 
50 60 19 42 
15 520 12 13 
12 1,100 3.0 18 
11 770 3.8 14 
9.0 1,500 7.9 5.1 
6.0 1,700 5.9 4.9 
II 790 2.4 18 
16 810 2.9 2 1 
54 650 5.2 3 1 
39 360 10 15 
70 50L 11 57 
63 60 77 38 
99 140 68 40 
6.0 1,300 1.7 6.8 
24 400 19 60 
33 900 7.0 15 
18 1,000 5.4 8.3 
18 650 3.3 7.5 
13 640 7.0 6.5 
9.0 1,100 3.7 12 
19 1,000 9.4 3 1 
8.5 760 3.9 6.7 
15 740 7.4 10 
12 770 3.8 9.2 
11 700 I.I 13 
3 1 920 1.7 II 
13 470 4.7 17 
7.5 710 2.6 9.0 
7.0 160 1.0 12 
19 1,400 9.3 11 
41 1,200 7.0 14 
5.0 960 1.7 7.9 
10 840 2.0 7.8 
30 1,200 2.9 7.0 
20 1,400 1.8 12 
14 1,400 0.9 8.0 
14 230 u 17 
16 1,400 2.0 11 
7.0 1,400 1.8 6.7 
10 700 2.3 12 
6.0 1,300 2.3 5.5 
20 1,100 2.0 13 
15 1,100 2.5 17 
8.0 1,700 6.2 8.0 
9.0 1,500 2.6 9.0 
6.0 1,400 3.2 8.3 
13 1,100 5.6 9.1 
90 SOL 18 81 
II 280 3.0 8.7 
14 50L 5.2 22 
19 2:30 1.4 21 
33 600 4.3 IO 
27 1,400 6.0 14 
30 460 2.4 18 
18 1,500 6.8 8.6 
13 870 2.4 II 
27 680 11 29 
2 1 290 IO 14 
6.0 570 2.9 6.0 
16 1,400 3.8 19 
20 780 3.6 20 
8.6 1,200 3.1 8.9 
9.0 1,200 1.8 5.8 
12 990 7.0 22 
22 860 3.5 8.3 
8.0 970 2.3 6.2 
9.0 480 3.7 15 
75 90 26 47 
14 220 3.1 14 
10 60 5.9 5.8 
20 50L 3.4 23 
34 470 9.2 16 
21 360 15 9.7 
72 190 21 34 
15 920 7.8 17 
TABLE 3.-Major, minm-, and trace element rompositwn, w/wle-<;oal basis, by county 
Key to symbols, 
Method ( column heads): 
E - by emission spectrography on ash 
NA - by neutron activation on whole coal 
WA - by wet chemistry on ash 
WW - by wet chemistry on whole coal 
XA - by X-ray fluorescence on ash 
XW - by X-ray fluorescence on whole coal 
H - not determined due to interference 
L - Jess than value shown 
N - not detected 
Analyses were performed by the U.S. Geological Survey. The analytical program of the U.S. Geological Survey 
is periodicaUy revised and improved. The values reported represent the best data available at the time of 
manuscript preparation. Those determinations made by wet chemistry are quantitative; the remaining 
methods are considered semiquantitative. 
The following elements were looked for but not found: Au, ei In, Ir, Os, Pt, Re, Rh, Ru, Te, Tm. 
Cs Cu Dy Er Eu F Ga Gd Ge Hf Hg Ho La Li Lu Mn 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
NA WA E E NA WW E E E NA WW E NA WA NA WA 
0.9 II 2. lL 0.9L 0.35 60 5.0 1.4 L 8.2 0.5 0.86 0.64L 4 21 0.1 26 
0.7 16 3.4L I.IL 0.69 40 6.7 1.6 L 15 0.4 0.27 0 .73L 18 7.3 0.2 14 
1.0 8.4 2.3L I.IL 0.64 60 4.2 1.6 L 9.0 0.5 0.31 0.71L 13 16 0.1 28 
1.5 14 4.0L I.BL 0.39 240 5.8 2.7 L 7.6 0.4 0.14 1.2 L 9 7.2 0. 1 77 
I.I 10 2.6L I.2L 0.61 110 4.6 1.7 L 16 0.7 0.038 0.79L 14 10 0.2 15 
0.8 9.7 2. lL I.OL 0.33 50 3.9 1.6 L 2.8 0.6 0.42 0.66L 4 18 0.2 41 
0.6 6.9 2.2L l.OL 0.24 80 4.1 1.5 L 5.3 0.3 0.30 0.67L 5 15 0.1 25 
0.4 7.4 l.2L 0.5L 0.30 30 3.6 O.SOL 3.6 0.3 0.13 0.36L 3 12 0.1 12 
0.4 9.1 2.2L l.OL 0.21 190 3.9 1.6 L 2.0 0.3 0.30 0.69L 4 10 0.1 23 
2.4 27 5.5L 2.5L 0.81 60 8.5 3.7 L 12 1.3 0.16 1.7 L 14 60 0.2 82 
3.8 39 6.2L 2.BL u 260 9.0 4.2 L 3.9 1.6 0.21 1.9 L 36 90 0.2 140 
0.6 17 2.2L 1.0L 0.36 60 3.4 1.6 L 2.5 0.3 0.22 0.69L 6 8.2 0.1 13 
0.9 13 2.5L I.IL 0.47 IO 6.8 1.7 L 16 0.6 0.068 0.78L 9 11 0.2 14 
0.3 3.3 2.4L 0.6L 0.36 30 3.7 O.SOL 4.8 0.3 0.14 O.BOL 2 6.9 0.2 20 
0.5 21 4.2L 1.9L 0.44 30 7.3 2.9 L 5.8 0.9 0.18 1.3 L 9 33 0.2 36 
0.6 11 5.3L 3.7L 0.82 90 6.8 1.7 L 3.0 0.4 0 .080 0.89 6 6.2 0.2 17 
0.9 7.6 3. IL l.4L 0.22 30 3.3 2. l L 4.1 0.4 0.060 0.97L 5 16 0.1 17 
0.2 4.1 0.8L 0.4L 0.18 90 1.4 0.59 0.8 1 0. 1 0.23 0.25L 2 5.6 0.1 17 
0.3 9.4 1.6L 0.7L 0.26 80 4.1 1.2 8.6 0.3 0.15 0.49L 3 14 0.1 16 
0.8 15 5.8L l.3L 0.52 100 6.5 2.4 7.0 0.8 0.31 0.86L 8 19 0.2 37 
0.6 17 2.4L I.IL 0.40 90 5.9 1.6 L 6.8 0.9 0.42 0.73L 8 27 0.2 33 
0.3L 4.1 0.5L 0.2L 0.18 30 I.I U L 2.6 0.2 0.020 0.35L 2 6.7 0.IL 7.4 
0.1 13 3. lL 2. IL 0.33 30 6.2 1.0 L H 0.4 0.14 0 .74 6 13 0.2 15 
0.3L 5.0 0.7L 0.3L 0.16 90 2.3 0.60 2.3 0.1 0.17 0.21L 2 3.0 O.lL 13 
0.4 8.2 l.4L 0 .6L 0.27 50 3.6 0.95L H 0.2 0.12 0.43L 3 6.1 0.1 13 
0.2 6.6 2.SL l.9L 0.51 20 2.5 u 3.4 0.2 0.090 0.96 8 9.6 0.3 13 
0.1 3.5 0.7L 0.3L 0.1 2 30 u 0.48L 0.99 0.1 0.060 0.22L 2 3.8 0.1 26 
0.7 3.8 I.SL 0.8L 0.21 100 1.9 1.2 L 9.1 0.2 0.22 0.56L 4 7.2 0.1 19 
1.0 6.1 2. l L l.OL 0.18 60 2.1 1.4 L 0.32 0.5 0.19 0.65L 6 9.0 0.1 15 
2.2 19 5.5L 2.5L 0.67 180 6.3 3.8 L 0.48 1.6 0.19 1.7 L 17 30 0.2 25 
1.4 8.0 3.4L l.5L 0.37 190 4.3 2.3 L 3.6 0.9 0.23 1.0 L 13 13 0.1 26 
0.8 4.9 2.4L !.IL 0.29 80 3.9 1.6 L 8.8 0.4 0.022 0.73L 6 8.6 0.1 29 
3.1 17 7.7L 3.5L 0.70 220 8.8 5.3 L 8.8 2.4 0.032 2.4 L 21 49 0.3 70 
0.7 6.0 2.4L I.IL 0.60L 140 4.5 1.6 L 15 0.3 0.020 0.73L 5 13 0.1 16 
0 .4 12 l.5L 0.7L 0.29 40 2.7 0.99L 4.5 0.3 0.054 0.45L 4 11 0.1 7.9 
0.6 11 1.9L 0.9L 0.23 80 3.7 1.3 L 5.8 0.5 0.52 0.58L 6 15 0.1 6.2 
1.4 8.9 3.9L I.BL 0.41 120 6.5 2.7 L 13 0.6 0.42 1.2 L 9 19 0.2 46 
0.9 46 3.3L l.5L 0.51 110 5.1 2.2 6.6 0.5 0.60 1.0 L 6 11 0.2 65 
0.3L 4.4 3.0L 0.7L 0.24 80 2.5 1.2 4.1 0.3 0.47 0.44L 3 4.6 0.1 8.5 
I.I 7.7 2.4L I.IL 0.28 220 2.4 1.7 L 2.0 0.5 0.30 0.75L 6 II 0.1 17 
0.8 5.9 2.6L l.2L 0.24 50 3.4 1.7 L 6.4 0.4 0.086 0.79L 4 8.0 0.1 43 
2.8 22 6.3L 2.9L 0.77 150 6.9 4.3 L 7.4 u 0.18 1.9 L 17 29 0.2 460 
1.5 7.0 2.5L UL 0.32 60 4.0 1.7 L 9.5 0.6 0.058 0.77L 6 15 0.1 37 
1.0 6.7 2.5L I.IL 0.28 70 2.7 1.7 L 4.2 0.5 0.072 0.77L 6 9.2 0.1 16 
1.3 6.6 3.3L l.5L 0.29 50 4.8 2.2 L 13 0.8 0.085 1.0 L 6 II 0.1 25 
0.5 6.5 I .SL 1.0 0.23 100 3.2 1.3 3.2 0.3 0.46 0.55L 6 6.8 0.1 6.7 
0.5 12 2.3L l.lL 0.36 110 3.7 1.6 L 6.0 0.4 0.085 0.72L 5 22 0.1 140 
0.4 9.3 2.4L UL 0.25 100 4.4 l.6 L 0.82 0.4 0.29 0.73L 4 6.4 0.1 13 
0.2 6.5 0.9L 0.4L 0.17 80 0.9L 0.65L 22 0.2 0.12 0.65L 2 9.9 O.IL 8.6 
0.4 8.9 l.6L 0.7L 0.29 20 2.4 U L 3.2 0.4 0.19 0.50L 4 6.1 0.1 13 
0.2 6.8 1.5 0.5L 0.24 60 2.0 3.3 3.6 0.2L 0.28 0.36L 2 1.4 0.1 13 
0.3L 5.5 l.4L 0.6L 0.33 90 3.0 0.93L 5.9 0.2 0.66 0.42L 3 2.5 0.1 20 
0 .4L 8.1 2.4L UL 0.34 40 5.4 1.6 L 8.2 0.2 0.89 0.73L 6 1.8 0.2 14 
0.8 60 5.8 3.2 0.97 50 9.7 11 25 u 0.13 0.78L 15 15 0.4 26 
0.1 5.7 1.4L 0.7L 0.17 30 3.1 0.98L 4.6 0.1 0 .14 0.44L 2 3.1 0.1 21 
0.2 10 l.5L 0.7L o.aH 30 12 J.O L 17 0.4 0.51 0.47L 2 9.0 0.1 19 
0.4 9.1 l.7L O.BL 0.33 40 21 I.I L 24 0.5 0.12 0.52L 3 II 0.1 11 
0.4 8.8 2.2L I.OL 0.44 60 9.0 1.5 L 6.0 0.3 0.33 0.67L 3 4.9 0.2 46 
7.4 33 12 L 5.6L n 20!0 22 8.2 L 3.6 4.4 0.38 3.7 L 37 100 0.4 .. 
0.3 12 1.5L 2.9 0.3 1 70 4.0 2.8 17 0.4 0.11 0.48L 6 6.9 0.2 29 
l.O 14 2.2L I.OL 0.37 70 7.0 2.9 7.7 0.7 0 .20 0 .67L 6 12 O. IL 17 
0.5 10 I.BL 0.8L 0.20 60 3.9 1.3 L 8.4 0.3 0.22 0.57L 4 5.4 0. 1 14 
0.3L 5.7 l.JL 0.5L 0.21 40 3.5 0.78L 8.3 0.2 0.43 0.35L 2 2.1 0.1 19 
0.4 12 l.9L 4.0L 0.55 80 3.9 4.0 L 1.4 0.5 0.27 0.59L 7 9.6 0.3 15 
1.4 53 6.4L l.4L 0.83 70 5.3 2.1 L 4.9 0.6 0 .26 0 .95L 36 3 1 0.3 29 
1.3 24 4.8L 2.2L 0.53 140 9.3 3.3 L 5.2 1.0 0.26 1.5 L 20 87 0.2 39 
l.8 8.3 2.9L 1.3L 0.32 30 2.9 2.0 L 1.4 0.7 0 .19 0 .88L 6 7.9 0.1 30 
0.3 13 0.9L l.9L 0.38 40 2.1 1.3 II 0.2 0 .20 2.8 L 3 3.9 0.2 3. 1 
l.OL 12 1.71 0.8L 0.39 100 3.0 1.2 L 2.2 0.3 0.074 0.52L 4 5.8 0.2 8.5 
0.4 6.7 l.3L 0.6L 0.29 130 2.1 0.92L 0.79 0.3 0.25 0.41L 7 7.3 0.1 15 
2.0 8.0 2.51. UL 0.28 110 3.2 1.7 L 1.8 0.5 0.21 0.78L 5 5.1 0.1 63 
1.4 30 3.0 2.0 0.96 30 6.0 2.0 L 1.2 0.6 0.12 0.90L 24 26 0.2 11 
0.8 8.3 2.9L l.3L 0.27 30 2.9 2.0 L 3.2 0.4 0 .068 0.9 1L 6 12 0.1 17 
1.2 6.9 2.2L l.OL 0.40 40 3.2 1.5 L 5.6 0.5 0.058 0.69L 8 7.4 0.1 11 
2.2 7.4 4.3L l.9L 0.42 150 5.8 2.9 L 5.8 0.8 0.072 1.3 L 12 25 0.1 14 
0.8 6.6 2.11 I.OL 0.20 30 2.6 1.4 1 8.9 0.4 0.16 0.65L 4 6.5 0.1 15 
0.4 4.8 l.6L 0.5L 0.33 30 2.0 0.741 0.37 0.4 0.058 0.33L 5 8.3 0.1 4.9 
1.8 5.9 2.5L UL 0.82 130 2.7 l.7 1 0.99 0.9 0.068 0.78L 9 18 0.2 II 
2.6 13 4.8L 2.2L 0.54 170 5.6 3.3 L 6.3 1.0 0.072 1.5 L 11 22 0.2 39 
0.5 16 3.0L 3.0L 0.40 30 4.0 0.98L 1.3 0.4 0.15 0.62 4 8.5 0.2 7.8 
0.6 8.8 2.5L l.lL 0.60L 20 2.7 1.7 L 1.0 0.4 0.084 0.77L 4 5.8 0.1 23 
0.7 5.7 2.6L 1.21 0.24 180 3.0 l.8 1 1.7 0.6 0.065 0.80L 5 8.9 0.1 20 
3.3 24 10 L 4.BL 0.93 270 10 7.1 1 18 3.1 0.098 3.2 L 29 62 0.4 360 
0.7 7.7 1.71 O.BL 0.40 20 3.0 1.2 L 4.3 0.4 0.022 0.53L 4 5.9 0.1 14 
0.8 19 2.3L 4.8L 0.41 40 7.2 l.6 L 9.2 0.7 0.057 l.6 L 5 15 0.3 8.9 
1.5 15 2.6L l.2L 0.54 30 6.4 1.8 1 9.9 0.7 0.26 0.811 16 30 0.1 11 
0.6 41 6.41 2.9L 0.68 30 5.3 4.4 1 1.8 3.5 0.24 2.0 L 17 35 0.4 20 
0.3 9.7 1.31 0.6L 0.41 40 4.3 O.B6L 11 0.5 0.075 0.39L 7 13 0.2 3.6 
0.2 5.9 1.71 0.4L 0.17 120 2.0 1.2 2.8 0.1 0.18 0.25L 2 6.3 0.1 15 
1.2 7.3 2.6L 1.21 0.21 100 2.6 l.8 L 8.0 0.5 0.20 0.82L 5 24 0. 1 92 
1.5 7.9 3.81 l.7L 0.29 100 3.3 2.6 L 1.6 0.8 0.27 1.2 L 10 52 0.1 24 
0.3 6.8 2.4L 0.5L 0.20 100 3.1 0.78L 1.0 0.2 0.16 0.35L 4 7.3 0.1 8.8 
0.5 11 l.7L O.BL 0.28 100 4.0 1.2 L 8.7 0.6 0.36 0.54L 5 13 0. 1 3.9 
1.2 10 2.6L l.2L 0.36 120 4.9 1.8 L 7.1 0.7 0.20 0.81L 9 29 0.2 11 
3.3 18 3. IL l.4L 0.75 40 7.8 2.1 L 7.9 1.5 0.23 0.96L 31 56 0.3 7.5 
0.9 15 3.3L l.5L 0.36 50 5.6 2.2 L 2.8 0 .5 0.054 1.0 L 7 10 0.1 2 1 
0.6 11 I.SL 0.8L 0.34 50 9.1 1.4 II 0 .4 0.054 0.66L 6 11 0.1 17 
0.9 9.9 1.71 0.8L 0.76 30 4.7 l.l L 7.4 0.5 0.2 1 0.52L 4 15 0.2 14 
0.3L 8.7 l.7L O.SL 0.26 lOL 4.5 1.2 L 11 0.2 0.68 0.541 3 2.4 0.2 13 
0. 1 5.9 l.6L 0.7I. 0.23 30 5.3 1.1 L 14 0 .2 0.87 0.60L 2 4.3 0.1 10 
1.2 12 2.lL l.OL 0.41 20 6.0 1.4 L 9.3 0 .6 0.038 0.65L 5 34 0.2 16 
1.7 14 2.3L UL 0.43 40 6.0 l.6 L 9.0 0.8 0.52 0.71L 6 28 0.2 23 
2.2 18 4.01 I.SL 0.92 70 7.2 2.7 L 15 1.2 0.67 1.2 L 29 36 0.2 33 
0.5 15 I.SL O.SL 0.65 60 4.5 1.2 L 4.3 0 .5 0.25 0.56L 19 14 0.2 7. 1 
5.5 74 8.6L 3.9L 0.99 230 12 5.8 L II 2.7 0.27 2.6 L 37 74 0.4 66 
2.4 76 6.2L 2.SL 1.3 140 13 4.2 1 10 1.4 0.077 1.9 L 35 51 0.5 14 
u 27 7.IL 3.2L 2.1 70 10 4.8 L 9.3 1.2 0.43 2.2 L 38 35 0.6 420 
0.1 4,7 l.8 0.9 0.35 40 3.9 0.86 6.5 0.2 0.068 0.29L 2 2.3 O.lL 13 
0.5 35 5.6 3.1 1.0 20 10 2.5 L 12 u 0.058 U L 8 43 0.5 20 
0.5 21 2.21 l.OL 0.94 80 4.7 4 .6 L 6.9 0.4 0.46 0.67L 12 22 0.2 12 
0.4L 5.9 2.5L 0.5L 0.26 50 2.9 2.5 L 7.6 0.2 0.25 0.37L 3 2.7 O.lL 23 
0.3L 7.8 l.4L 0.7L 0.22 40 1.8 0.98L 4.0 0.2 0.37 0.44L 3 4.0 0.lL 15 
0.4L 6.6 2.0L 0.4L 0.54 60 3.0 0.66L 9.2 0.5L 0.14 0.30L 5 3.6 O.lL 79 
0.4 10 1.6L 0.7L 0.32 20 3.4 U L 5.8 0 .4 0.049 0.49L 4 12 0.2 13 
0.8 16 6.41 2.2 0.40 90 13 2.1 L 20 1.0 0.034 0.95L 7 17 0.2 42 
0.4 9.3 l.4L 0.6L 0.27 60 3.0 0.93L 7.4 0.3 0.054 0.42L 3 4.5 0.2 23 
0.4 12 1.31 0.6L 0.16 60 3.4 0.90L 12 0.3 0.15 0.411 2 4.9 O.lL 9.6 
0.4 6.4 2. IL I.OL 0.24 60 2.3 1.4 L 2.4 0 .4 0.058 0.651 6 16 0.1 31 
0.5 4.0 1.5L 0.7L 0.30 60 2.9 1.0 L 5.4 0.7 0.31 ' 0 .46L 7 IO O.lL 6.3 
0.6 9.0 3.0L l.4L 0.22 30 5.8 2.1 L 5.9 0.4 0.40 0.93L 5 19 O.lL 37 
0.9 9.5 4.0L I.SL 0.30 60 5.6 2.7 L 13 0 .7 0.076 1.2 L 7 20 0. 1 47 
0.4 9.9 2.41 0.5L 0.31 60 2.8 2.4 L 6.2 0.3 0.15 0.35L 3 8.3 0.1 13 
0.4 8.8 0.9L 0.4L 0.25 50 2.1 0.63L 3.7 0 .2 0.32 0.29L 3 11 0.1 19 
0.5 14 2.0L 0.91 0.34 40 3.8 1.4 L 9.9 0.4 0.16 0.61L 7 13 0.11 18 
0.7 7.5 3.6L l.6L 0.31 40 6.0 2.4 L 6.8 0 .6 0.43 I.I I, 6 12 0.2L 28 
0.3 7.3 2.41 0.5L 0.21 30 1.4 2.4 L 3.6 0.2 0.12 0.35L 2 7.8 0.lL 21 
0.3 7.5 I.I L 0.5L 0.21 50 1.8 0.75L 1.9 0.2 0.17 0.34L 3 8.0 0.1 30 
0.3 7.7 2.4L I.IL 0.14 30 2.7 1.6 L 0.78 0 .3 0.19 0.73L 3 5.6 O.lL 46 
0.3 8.6 1.9L 0.9L 0.2 1 80 2.6 1.3 L 0.73 0 .6 0.12 0.60L 4 11 O.IL 8.8 
0.3 8.5 1.6L 0.7L 0.21 60 1.8 U L O.IIL 0.4 0.14 0.48L 4 7.8 O.lL 8.5 
l.2 6.9 2. IL I.OL 0.24 80 4.6 1.4 L 7.6 0.8 0.13 0.66L 7 17 O.lL 4.9 
0.5 8.9 l.6L 0.7L 0.23 80 3.4 1.1 3.3 0.4 0. 13 0.501 4 14 0.lL 17 
0.4 6.2 l.2L 0.6L 0.14 20 1.7 0.84L u 0.3 0.044 0.38L 3 7.8 0.1 8.4 
0 .8 5.5 l.7L 0.8L 0.27 30 3.8 1.2 L 4.1 0.5 0.28 0.53L 5 16 0.1 22 
0.5L 4.6 l.OL 0.6 0.19 80 2.4 0.7 1L 2.7 0.5L 0.34 0.32L 3 3.4 O. lL 19 
0.9 II 2.BL l .3l. 0.27 70 3.8 5.9 L 7.0 0.6 0.36 0.87L 5 23 O.IL 20 
0.9 12 l .7L 0.BL 0.35 60 2.9 l.2 L 2.1 0.8 0.19 0.54L 8 27 0. IL 14 
0.2 12 I.SL 0.7L 0.19 100 2.4 1.1 7.6 0.4 0.16 0.47L 4 5.0 0.1 9.7 
0.5 9.1 1.7L 0.8L 0.22 100 2.7 1.1 L 4.4 0.3 0.17 0.52L 5 II 0.1 61 
0.4 7.4 l.4L 0.61 0.20 120 2.9 0.93L 3.3 0.3 0.34 0.42L 3 12 0.1 14 
0.7L 9.1 l.3L 0.6L 0.40 120 4.9 I.I H 0.3 0.18 0.39L 6 3.2 0.2 40 
6.8 60 18 L 8.2L 1.9 400 20 12 L 2.0 3.5 0.47 5.5 L 51 120 0.6 1,400 
0.5 6.1 1.3L 0.6L 0.24 100 2.7 0.92L 1.3 0.3 0.32 0.41L 6 3.8 0.1 37 
1.2 22 2.SL 2.6 0.83 260 12 1.9 L 38 0 .8 0.27 1.9 L 6 IO 0 .4 15 
1.8 4.1 2.7L l.2L 0.41 100 5.2 1.8 L 6.9 I.I 0.27 O.S4L IO 26 0.11 20 
0.4 11 2.2L I.OL 0.23 50 4 .0 1.5 L 6.1 0.4 0.33 0.68L 4 13 0.1 25 
0 .3 9.5 1.6L 0.7L 0.43 80 3 .1 U L 1.4 0.4 0.18 0.60L 16 18 O.IL 12 
2 .0 II 3 .7L l.7L 0.35 110 6.2 2.5 1 3.8 0.9 0.18 I.I L 17 23 0.2L 37 
0.2 9.0 I.SL 0.BL 0.34 40 2.9 1.6 1.1 0.2 0.050 0.561 9 9.0 0.1 II 
1.4 13 2.9L I.3L 0.35 40 3.5 2.0 L 0.90 0.5 0.070 0.89L 8 12 0.1 16 
0.6 16 2.4L UL 0.40 90 26 1.6 L 44 0.7 0.30 0.73L 8 18 O.lL 18 
0.4L 8.6 2.5 2.0 0.45 20 12 1.7 22 0.3 0.044 0.72 6 6.4 O.lL 9.4 
0.2 5.9 1.3 0.7 0.26 lOL 2.4 0.85 8. 1 0.2 0.040 0.25L 3 2.6 0.2 11 
0.7 25 5.0L 2.3L 0.41 30 13 3.4 L 25 0.9 0.046 1.6 L 7 32 0.2 44 
1.5 13 3.0L l.4L 0.39 30 4 .9 2.0 L 6.1 1.0 0.048 0.92L 10 32 0 .2 16 
0.4 7.8 I.BL 0.8L 0.33 80 3.4 1.4 1.0 0.3 0.34 0.57L 3 8.4 0.1 11 
0.2 6.4 l.OL 0.5L 0.25 30 1.7 2. 1 L 2.3 0.2 0.18 0.31L 3 6.0 0. lL 36 
0.8 16 3.0L l.4L 0.27 80 6.1 2.0 L 13 0.8 0.29 0.92L 5 16 0.2L 37 
0.3 7.6 2.2L l.OL 0.26 30 2.7 1.5 L 2.4 0.3 0.22 0.69L 5 13 O.lL 19 
0.2 4.5 0.9L 0.41 0.24 100 1.9 0.62L 3.4 0.5L 0.30 0.28L 3 6.2 0.1 19 
0.4 7.1 l.7L 0.81 0.27 80 4.6 1.2 L 1.7 0.3 0.15 0.541 6 17 0.1 8.7 
0.5 23 4.6L 2.lL 0.85 120 13 3. 1 L 12 1.7 0.37 1.4 1 48 63 0.3 6.1 
2.6 7.5 3.6L l.6L 0.34 120 6.0 2.4 L 8.2 0.9 0.18 1.1 L 7 6.7 0.2 26 
0.3L 9.0 3.2L 0.7L 0.26 40 2.0 1.0 L 1.5 0.4L 0.15 0.47L 5 8.3 0.1 7.6 
0.7 23 3.9L I.BL 0.37 180 3.7 2.7 L 2.5 1.1 0.20 1.2 L 11 20 0.2 14 
0.5 9.9 4.lL 0.9L 0.46 120 2.9 1.4 L 0.36 0.5 0. 16 0.6lL 20 17 0.1 9.9 
0.2 13 l.5L 0.7L 0.42 20 3 .9 1.0 L 2.5 0.4 0.060 0.46L II 15 0.1 16 
2.5 21 4.6L 2.lL 1.0 100 II 3. 1 L 3. 1 u 0.045 1.4 L 41 25 0.3 14 
1.0 9.9 2.2L l.OL 0.61 40 5.0 1.6 L 5.9 0.7 0.048 0.67L 6 16 0.2 13 
Mo Nb Nd Ni p Pb Pd Pr Rb Sb Sc Se Sm 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
E E E E xw WA E E NA NA NA NA NA 
3.4 0.88 6.2 10 44L 10 0.09L 6.4L 30L 0.70 3.2 3.8 1.7 
6.1 2.9 14 49 700 46 O.IIL 16 L 13 4.8 3.3 1.8 1.6 
12 1.6 10 15 180 20 O.IIL 7.IL 40L 2.9 2.8 1.3 2.4 
18 2.2 11 14 2,100 0.90L 0.18L 12 L 40L 0.30 2.6 1.3 1.4 
15 1.6 19 28 44L 12 0.12L 8.4 40L 5.2 3.4 1.2 2.2 
3.4 2.3 3. IL 7.8 44L 4.9 O. lOL 6.6L 40L 0.10 2.7 2.7 1.3 
1.6 1.3 6.2 5.9 44 1.7 O. lOL 6.7L 40L 0.10 2.1 2.0 1.0 
I.I 0.85 2.9 3.3 44L 1.7 0.05L 3.6L 30L 0.10 2.0 2.1 1.0 
1.6 1.3 3.5 6.2 44L 4.8 O.lOL 6.9L 40L 0.60 2.1 4.8 0.80 
5.0 3.6 11 17 44L 10 0.26L 17 L 60L 1.0 7.2 4.9 2.9 
3.4 3.7 18 14 170 9.6 0.28L 19 L 41 0.60 8.4 6.3 4.4 
11 1.5 5.3 11 160 6.5 0.12 6.9L 30L 2.0 L 2.0 3.1 0.80 
5.5 1.6 5.8 34 260 26 O.l lL 17 L 30L 3.1 3.6 1.2 1.3 
5.2 0.90 3.9 II 44L 2.4 0.05L 3.6L 7 1.0 L 2.0 2.2 1.3 
7.1 2.7 6. lL 23 44L 13 0.19L 13 L 30L 1.0 L 4.4 3.0 1.7 
1.5 1.6 3.9 16 44L 6.4 0.12L 7.8L 30L 0.60L 4.1 3.3 2.4 
0.94 1.4 4.6L 17 44L 3.3 0.14L 21 L 40L 1.0 L 2.1 1.6 0.80 
2.9 0.81 3.4 3.1 44L 0.67 0.04L 2.5L 30L 0.20 0.97 2.8 0.60 
9.4 1.4 4.8 17 44L 1.9 0.07L 4.9L 40L 0.30 3.3 2.8 0.70 
14 3.8 15 22 79 7.0 0.13L 8.6L 50L 0.60 4.8 5.6 1.9 
14 3.6 8.5 11 44L 4.0 O.llL 16 L 40L 0.40 4.9 6.2 1.3 
1.9 0.35 2.3 2.1 44L 0.58 0.02L l.6L 30L 0.10 1.2 3.2 0.80 
3.1 1.5 7.4 30 320 6.8 0.07L 4.6L 30L 1.0 L 4.9 4.9 1.3 
0.21L 0.59 1.9 3.4 44L 0.60 0.03L 2.lL 40L 0.10 0.84 2.5 0.60 
13 2.1 5.6 40 44L 2.3 0.06L 4.3L 40L LO L 2.0 2.3 0.90 
3.2 0.78 8.4 17 44L 2.0 0.06L 4.lL 301, l.O 2.2 4.9 1.8 
1.8 0.70 l.OL 2.7 44L 0.93 0.03L 2.2L 30L 0.30L 0.82 2.6 0.40 
3.7 1.2 3.7 6.3 22L 3.7 0.08L 5.6L 20L 1.4 1.8 3.4 1.0 
0.31 I.I 4.6 5.2 52 1.9 O. IOL 14 L II 0.40 2. 1 2.2 1.0 
1.3 4.8 15 14 87 6.6 0.25L 17 L 18 0.90 6.9 9.0L 2.7 
1.2 4.0 18 9.9 560 3.9 0.15L 23 L 17 0.50 3.7 7.0L 1.9 
5.5 3.2 7.6 14 220 1.9 O.llL 7.3L 20L 1.3 2.5 7.0L 1.5 
0.35L 3.9 11 21 22L 13 0.35L 24 L 43 0.60 7.4 9.0L 3.6 
6.3 2.6 6.6 12 160 4.0 O.llL 7.3L 20L 2.9 2.9 5.3 1.2 
3.8 0.92 4.0 7.9 22L 9.2 0.07L 4.6L 20L l.5 2.5 6.8 I.I 
4.0 1.8 6.3 12 44L 9.5 0.09L 13 L 40L 1.0 2.9 3.0 1.0 
19 3.5 12 16 44L 6.9 O.I SL 27 L 30 2.6 4.0 4.3 1.5 
1.0 L 2.4 4.8L 21 44L 1.5 L 0. 15L IO L 60L 0.40 1.9 3.0L 1.7 
0.98 1.8 3.9 6.4 44L 5.2 0.07L 4.4L 30L 1.0 l.5 2.8 0.70 
0.75L 2.2 4.3 12 140 2.7 O.IIL 7.5L 8 2.0 L 2.4 1.7 0.80 
0.68 2.2 3.7L 7.1 170 1.4 0.12L 7.9L 30L 1.0 L 2.1 1.7 0.60 
0.86 4.3 13 31 360 15 0.29L 19 L 26 2.0 L 5.7 7.0 2.6 
1.2 3.5 8.8 II 160 4.2 0.llL 7.7L 40L 1.0 L 3.0 3.0 0.90 
1.6 2.1 3.6L 6.3 160 2.4 O.llL 17 L 10 1.0 L 2.5 1.3 0.80 
0.95 1.6 6.4 14 210 4.8 0.15L 22 L 40L 1.0 L 2.9 1.3 0.90 
II 2.1 7.6 19 44L 13 O.OSL 5.5L 30L 1.2 1.8 1.9 0.90 
8.3 1.3 4.8 19 190 3.3 O.llL 7.2L to 1.0 L 2.8 4.9 1.2 
0.73L 1.9 3.4L 14 44L 3.4 O.llL 15 L 40L 0.60 2.6 5.9 0.80 
2.2 0.69 2.0 19 44L 2.9 0.04L 2.9L 50L 0.60 2.0 3.2 0.70 
5.3 1.0 3.7 13 44L 1.5 0.07L 6.0L 30L 0.20 1.9 1.4 1.3 
4.6 0.78 l.7L 5.1 44L 0.26L 0.06L 0.9 30L 0.30 0.84 1.5 0.80 
5.8 0.62 4.3 11 44L 4.1 0.06L 4.2L 20L 0.60 2.1 2.7 1.6 
6.0 1.2 3.5L 23 44L 6.5 0.llL 7.3L 30L 0.80 3.3 3.3 1.8 
7.8 2.6 15 46 83 II ·O.llL 9.3 30L 3.0 13 6.4 4.8 
5.3 0.85 2. lL 6.5 44L 0.65 0.07L 4.4L 30L 0.30L 2.2 2.7 0.60 
5.2 1.2 6.6 30 44L 6.9 0.07L 4.7L 30L 0.60 4.0 4.2 1.7 
5.5 1.2 5.1 20 44L 7. 1 0.08L 5.2L 40L 0.50 3.6 4.2 1.5 
3.7 1.5 12 18 44L 1.9 O. IOL 6.7L 50L 0.15 6.0 3.4 1.7 
7.6 °27 44 46 96 23 -o.55L 37 L 53 1.2 12 9.3 6.1 
2.6 1.2 6.6 28 160 17 0.07L 4.8L 20L 1.0 2.6 1.5 1.8 
2.5 2.4 6.8 12 44L 3.5 0.toL 7.0 30L 0.30 4.4 4.9 2.4 
8.3 1.5 3.9 18 44L 1.4 O.OBL 5.7L 30L 0.40 1.8 1.5 1.0 
1.6 0.46 2.3 9.4 44L I.I 0.06L 3.5L 30L 0.60 2.7 3.1 1.1 
9.6 4.4 12 17 44L 3.6 0.09L 5.9L 40L 1.3 3.1 3.7 2.2 
7.6 2.2 28 35 420 8.9 0.14L 9.5L 30L 0.90 4.1 5.5 3.6 
0.85 5.6 28 35 22L 14 0.22L 16 L 20L 0.70 5.7 8.0L 3.1 
14 2.6 4.2L 12 44L 1.8 0.13L 20 L 22 1.0 L 2.8 12 1.2 
3.3 1.3 6.2 14 22L II 0.04L 2.8L 20L 3.5 2.2 3.1 1.5 
6.2 2.5 6.5 13 22L 8.5 0.08L 5.2L 20L l.9 2.1 10 1.7 
0.45 0.41 6.7 5.5 87 1.2 0.06L 4.11 20L 0.20 2.0 4.7 1.9 
8.3 1.7 7.6 II 100 2.1 O.llL 10 24 0.50 2.4 8. 1 1.5 
2.4 1.7 28 16 230 13 0.131 9.0L 40L l.O 5.4 2.6 3.9 
2.4 3.8 7.2 10 160 2.4 0.13L 20 L 8 1.0 L 2.5 1.8 0.90 
1.8 1.4 4.7 10 240 2.8 O.lOL 6.9L 30L 2.0 L 2.5 1.4 I.I 
1.0 2.9 11 9.7 160 5.0 0.19L 13 L 18 2.0 L 4.5 2.6 1.5 
0.65L 1.7 3.0L 8.5 230 1.7 O.IOL 6.5L 30L 2.0 L 1.7 2.1 0 .60 
1.8 1.2 6.4 13 140 4.0 0.051 3.3L 30L 1.0 L 1.7 2.4 0.80 
1.5 2.7 3.9 15 160 5.2 0.111 7.BL 18 1.0 L 5.7 2.4 2.3 
2.0 4. 1 20 15 290 8.2 0.22L 15 L 40L 2.0 L 5.0 1.4 1.8 
4.2 2.4 7.2 14 22L 5.6 0.07L 4.4L 20L 1.3 3.6 6.0L 1.5 
0.77L 2.8 4.5 7.9 22L 0.57L O.llL 7.7L 20L 0.50 1.5 6.1 0 .80 
0.80L 3.7 5.8 7.7 22L 1.2 0.1 21 8.01 20L 0.30 1.9 3. 1 1.0 
1.9 6.7 26 27 74 11 0.48L 32 L 42 2.7 8.8 1.0 5.4 
4.4 0.86 7.3 5.2 22L 1.2 O.OBL 5.3L 20L 0.30 2.0 5.1 1.6 
6.6 2.8 8.6 25 22L 14 0.lOL 7.11 20L 2.5 4.7 12 1.7 
1.9 1.9 9.2 29 44L 8.6 0.1 2L 8.IL 14 LO L 4.6 4.6 1.9 
2.4 II 9.4L 15 44L 29 0.29L 20 L 16 1.0 L 9.5 9.3 2.9 
3.6 0.86 4.2 18 580 6.3 0.06L 3.9L 30L 1.7 5.7 2.2 1.9 
5.2 1.7 4.4 4.4 44L u 0.04L 2.5L 40L 0.20 1.6 2.6 0.60 
9.8 4.0 9.6 11 44L 2.9 0.l2L 8.2L 50L 0.80 2.2 3.3 1.0 
0.26 2.2 9.8 8.4 44L 3.6 0.17L 12 L 20 0.20 3.4 4.3 1.7 
0.35L 0.83 2.5 7.8 44L 1.4 0.05L 3.5L 40L 0.20 2.0 2.7 0.90 
5.5 1.9 6.0 17 44L II 0.08L 5.4L 40L 1.5 3.0 4,4 1.0 
0.8 1L 2.9 13 9.4 44L 8.8 0.12L 8. lL 28 0.40 3.5 3.0 1.3 
1.3 2.7 16 28 92 9.9 0.14L 9.6L 23 2.5 7.7 10 L 4.6 
1.2 1.2 4.7L 19 44L 19 0.15L 10 L 40L u 3.3 8.2 1.3 
3.2 1.4 5.4 6.5 48 3.3 0.081 5.6L 40L 0.20 4.0 5.1 l.3 
2.1 1.3 5.5 7.6 44L 9.1 0.08L 5.2L 30L 0.30 3.4 2.2 2.4 
9.5 0.73 3.5 28 44L 17 0.08L 5.4L 30L 1.8 1.7 0.7 1.3 
12 0.89 6.8 27 44L 14 0.071 5.0L 30L 0.80 1.4 1.1 0.90 
2.8 2.5 7.1 8.9 44L 5.1 0.101 6.5L 30L 0.70 3.9 2.3 l.5 
3.3 1.8 7.2 8.5 44L 5.5 O.llL 7.lL 20 0.30 4.2 2.6 2.0 
1.8 2.2 20 17 44L 16 0.18L 12 L 40L 0.80 6.3 3.4 3.0 
2.3 0.71 7,4 18 44L 11 0.08L 5.6L 30L 0.70 5.0 4.8 3.7 
3.4 8.6 20 36 48 22 0.39L 26 L 85 3.1 14 7.4 6.0 
4.8 3.1 19 62 44L 34 0.28L 19 L 63 3.9 9.3 6.2 6.6 
2.0 2.8 27 35 150 2.3 0.32L 22 L 40L 0.30 11 6.2 9.3 
7.3 0.47 l.4L 3.1 44L 0.73 0.04L 2.9L 20L 0.30 2.7 2.0 N 
6.8 u 5.3L 28 441, 4.0 0.17L II L SOL 0.40 13 6.5 3.8 
7.9 2.6 22 19 44L 6.5 O.IOL 6.7L 60L 0.75 3.9 4.3 4.5 
6.9 0.76 5.4 17 44L 3.6 0.05L 8.lL 40L L3 2.4 4 .0 1.0 
6.5 0.78 5.0 16 44L 3.6 0.07L 4.4L 40L 0.80 1.2 1.2 1.0 
2.6 0.36 3.8 16 44L 4.1 0.04L 3.0L 40L 1.2 3.0 2.0 2. 1 
4.8 1.2 4.2 7.1 44L 2.5 0.07L 4.9L 20L 0.20 2.9 5.0 1.4 
4.5 2.7 8.5 36 22L II 0.141 9.6L 9 1.5 8.6 5.5 2.3 
5.0 0.74 4.5 7.4 22L 2.5 0.06L 4.2L 20L 0.60 2.0 8.0L 1.3 
9.6 1.2 3.1 25 44L 2.3 0.06L 4.lL 30L 0.80 2.5 1.7 0.70 
5.0 1.4 3.1 7.1 44L 2.1 O.lOL 6.5L 30L 0.30 1.9 2.0 1.3 
1.6 2.1 6.7 2.7 44L 6.6 0.07L 4.6L 40L 0.60 2.5 3.8 1.2 
16 4 .2 7.8 4.9 44L 1.8 0.14L 9.3L 40L 0.80 2.4 4 .9 u 
2.3 1.8 5.BL 9.5 44L 27 0.18L 12 L to 0.60 4.1 3.7 1.5 
2.8 0.78 3.7 4.2 22L 1.9 0.05L 7.8L 6 0.30 2.8 2.9 u 
1.2 0.59 3.0 6.3 44L 3.2 0.04L 2.9L SOL 0.40 3.4 3 .7 1.2 
8.9 1.7 6.1 23 44L 9.9 0.09L 6.IL 40L 1.5 2.8 2.3 1.7 
I . I L 2.1 5.2L 11 44L 21 0.16L 11 L 50L 2.3 2.8 3.9 1.2 
1.5 1.4 3. 1 4.8 44L u 0.05L 3.5L 40L 0.10 1.6 1.7 0.70 
2.7 0.80 3.6 4.6 44L 1.4 0.05L 3.4L 40L 0.10 1.5 3.7 0.80 
8.9 1.0 3.5L 4.9 44L I.IL O.llL 7.3L 40L 0.30 1.2 1.6 0.60 
0.60L 1.2 4.2 3.3 44L 1.6 0.09L 6.0L 40L 0.10 2.0 3.4 0.90 
0.48L 0.85 4.7 2.0 44L 1.1 0.07L 4.8L 40L 0.10 1.7 2.8 0.90 
0.80L 1.6 4.6 2.3 44L 7.0 O.toL 6.5L 13 0.60 3.9 4.8 1.2 
3.2 2.2 8.1 8.9 100 3.8 0.07L 5.0L 30L 0.20 2.4 1.7 1.0 
2.6 0.84 2.5 5.2 44L 1.0 0.06L 3.SL 20L 0.40 1.4 1.4 0.70 
0.78 1.4 6.3 5.9 44L 2.4 0.08L 5.3L 30L 0.40 2.6 4.6 u 
7.1 1.0 3.8 10 44L 5.6 0.06L 3.2L 40L 0.25 1.5 2.8 0.85 
0.87L 1.9 4. 1 4.0 44L 1.3 0.13L 8.71 50L 0.30 3.7 4.1 u 
1.2 I.I 4.2 4.2 44L 5.1 0.08L 5.41 40L 0.30 2.9 2.9 1.5 
7.6 4.1 6.9 9.0 44L 1.7 0.07L 4.71 30L 0.20 1.6 1.4 0.80 
17 1.7 4.3 6.8 44L 1.2 O.OBL 6.2L 30L 2.5 1.5 1.9 0.70 
4.3 1.9 4.8 6.2 44L 1.9 0.06L 4.2L 30L 0.10 1.7 3.7 0.80 
5.1 2. 1 8.6 25 44L 11 0.061 3.9L 50L 0.40 3.1 3.8 1.7 
3.7 9.0 46 62 3,500 26 0.82L 55 L 150 1.8 16 7.0 7.4 
4.1 1.2 6.7 9.2 44L 2.9 0.06L 4 .lL 30L 0 .60 1.7 1.2 1.1 
12 3.1 11 37 180 23 0. 13L 8.7L 24 19 6.5 3.3 2.3 
1.6 3.4 9.2 8.1 44L 6.4 0.12L 8.41 17 0.60 3.9 4.0 2.0 
11 3.0 7.2 15 44L 6.0 O.lOL 6.BL 30L 0.60 2.3 2.8 0.90 
2.3 0.47 7.3 7.0 48 3.2 0.07L 5.0L 40L 0.70 2.7 II 2.4 
7.7 2.3 17 9.5 160 11 0.17L 11 L 38 1.1 3.7 15 1.7 
0.62 0.72 5.7 5.3 74 0.41L 0.08L 11 30L 0.30 1.8 5.6 1.9 
6.3 2.2 4.2L 6.2 44L 3.0 0. 13L 8.9L 22 0.90 2.4 6.2 1.5 
10 3.0 13 76 44L 20 0.llL 16 L 30 3.3 11 6. 1 2.8 
5.4 0.94 7.9 32 44L 7.1 0.07L 4.9L 20L 1.6 12 1.9 N 
3.3 0.67 1.3 15 441. 2. 1 0.04L 2.5L 20L 0.30 1.5 2.0 1.2 
3.4 3.7 22 62 44L 23 0.23L 16 L 30L 0.80 3.6 4.4 1.7 
3.4 2.6 4.3L 11 44L 8.6 0. 14L 9 .2L 14 0.70 4.3 2.9 2.2 
0.57L 1.3 4.9 8.4 44L 0.43 O.OSL 5.7L 8 0.45 1.7 3.2 1.3 
2.6 0.74 3.8 4.0 44L 1.2 0.05L 3.lL 40L 0.20 1.6 4.2 0.90 
11 3.0 7.6 34 44L 8.7 0.14L 9.2L 40L 1.4 8.6 3.7 1.2 
9.4 u 5.7 7.8 44L 1.0L O.IOL 6.9L 40L 1.3 1.8 5.0 1.3 
2.7 0.66 2.1 5.3 44L 1.8 0.04L 2.8L 40L 0.15 1.4 4.3 0.95 
0.54L 1.3 5.8 8.7 44L 1.7 0.08L 5.4L 60L 0.60 3.0 4.9 u 
2.3 7.5 25 36 670 13 0.21L 14 L 60L 1.1 9.6 5.6 4.0 
12 5.9 13 12 44L 4.2 0.16L 11 L 20 0.80 3.6 9.3 1.4 
4.3 u 6.6 9.0 22L 3.1 0.07L 4.7L 20L 0.30 1.4 2.8 1.0 
0.54 1.8 5.7L 8.4 22L 5.9 O.lBL 12 L 20L 0 .60 5.4 6.9 1.8 
0.6 l L 1.6 19 13 580 2.3 0.09L 14 L 50L 0.60 3.3 6.5 2.4 
0.43 0.48 IO 25 44L 6.7 0.07L 4.6L 30L 0.30 3.9 5.5 1.8 
0.91 2.9 29 27 280 11 0.21L 14 L 50L 1.0 8.9 II 4.3 
3.3 2.1 4.9 9.9 44L 2.9 O.IOL 6.7L 9 0.30 3.3 4.2 2.6 
Sn Sr Ta Th Th TI 
ppm ppm ppm ppm ppm ppm 
E E NA NA NA NA 
0.14L 27 0.12 0.24 1.9 0.43L 
0.16L 200 0.30L 0.35 1.6 0.49L 
0. 16L 160 0.18 0.40 2.1 0.48L 
H 81 0.17 0.26 1.6 0.83L 
0.70 36 0.18 0.45 2.4 0.53L 
0.15L 37 0.20 0.36 2.2 0.45L 
H 41 0.10 0.13 1.1 0.45L 
0.30 28 0.10 0.23 1.0 0.24L 
H 44 0.09 0.13 1.0 0.46L 
0.37L 76 0.41 0.69 4.6 I.I L 
2.0 190 0.60 0.59 6.2 1.3 L 
H 62 0.30L 0.18 l.7 0.46L 
0.17L 52 0.21 0.23 2.2 0.52L 
u 30 0.10 0.46 1.1 2.7 
0.29L 52 0.35 0.33 3.3 0.88L 
0.17L 93 0.16 1.0 1.7 0.53L 
0.21L 46 0.18 0.18 1.5 0.66L 
H 33 0.30L 0.12 0.70 0.17L 
H 30 0.40L 0.23 u 0.33L 
H 96 0.22 0.27 3.0 0.58L 
0.16L 62 0.24 0.32 3.0 0.50L 
0.03L 19 0.30L 0.16 0.50 O.llL 
O. l OL 180 0.09 0.42 1.5 0.31L 
H 62 0.20L 0.13 0.40 0.14L 
H 24 0.07 0.34 0.90 0.29L 
H 96 0.08 0.71 0.90 0.28L 
H 27 0.04 0.14 0.60 0.15L 
0.12L 32 1.0 L 0.40L 1.0 3.9 
0.14L 58 0.80L 0.23 1.7 0.44L 
0.38L 93 2.0 L 0.44 4.8 l.2 L 
0.23L 170 0.90L 0.31 2.4 0.71L 
H 47 0.90L 0.49 1.2 0.49L 
0.53L 84 2.0 L 0.53 6.4 1.6 L 
H 63 1.0 L 0.60L 1.6 0.49L 
O.lOL 22 0.90L 0.31 u 3.6 
H 26 0.16 0.17 2.0 0.40L 
H 62 0.29 0.19 2.3 O.BlL 
H 110 0.40L 0.36 1.3 0.69L 
H 31 0.30L 0.17 0.90 0.30L 
0.17L 46 0.21 0.17 1.8 0.51L 
0.l 7L 49 0.11 0.20 1.3 0.53L 
0.43L 83 0.33 0.36 4 .3 1.3 1 
0.57 52 0.26 0.29 2.0 0.52L 
0.17L 36 0.17 0.13 1.8 0.52L 
0.54 48 0.07 0.27 2.1 0.69L 
H 35 0.30L 0.23 1.3 0.37L 
0.16L 46 0.21 0.26 1.7 0.49L 
H 31 0.40L 0.14 1.8 0.49L 
0.65 34 0.30L 0.12 0.80 0.20L 
H 30 0.10 0.30 1.4 0.34L 
H 43 0.lOL 0.20 0.40 0.24L 
H 29 0.20L 0.24 0.60 0.29L 
H 37 0.06 0.27 1.0 0.60L 
0.17L 190 0.3 1 0.83 4.4 0.62L 
H 39 0.08 0.33 0.70 6.6 
3.6 48 0.14 0.28 1.8 0.32L 
5.4 56 0.17 0.20 1.8 0.35L 
H 56 0.20L 0.43 1.4 0.45L 
4.1 280 1.6 0:83 t i 2.r'.l L 
0.12 33 0.08 0.22 1.4 0.32L 
0.15L 48 0.1 2 0.27 2.4 0.45L 
H 26 0.08 0.19 u 0.39L 
H 24 O.lOL 0.16 0.70 0.24L 
H 30 0.40L 0.49 2.1 0.40L 
0.53 250 2.0 L 0.61 2.5 0.64L 
1.8 120 1.0 L 0.46 3.5 1.0 L 
0.20L 57 0.22 0.26 2.0 0.60L 
0.06L 21 1.0 L 0.34 1.0 0.19L 
H 28 2.0 L 0.38 u 0.35L 
0.11 85 0.90L 0.45 1.1 0.28L 
0.17L 66 0.15 0.19 1.6 0.52L 
0.28 180 0.19 0.54 4.6 0.61L 
0.20L 44 0.21 0.20L 1.7 0.62L 
0. 151 41 0.15 0.25 1.8 0.471 
0.76 58 0.24 0.34 3.2 0.89L 
0.14L 32 0.30L 0.19 1.2 0.44L 
0.071 31 0.301 0.17 1.1 0.23L 
O.l7L 33 0.25 0.36 3.8 0.52L 
0.78 98 0.26 0.46 3.7 LO L 
0.39 31 1.0 L 0.57 2.0 0.30L 
H 46 0.90L 0.20 1.3 0.52L 
II 42 1.0 L 0.40L 1.4 0.54L 
0.711 120 0.74 0.97 7.9 2.2 L 
H 41 0.90L 0.41 1.0 0.36L 
0.16L 32 1.0 L 0.43 2.7 0.48L 
0.18L 79 0.28 0.32 2.8 0.55L 
0.82 56 1.2 0.99 12 1.3 1 
0.55 35 0.10 0.34 1.6 0.26L 
H 34 0.30L 0.16 0.60 0.17L 
0.181 54 0.40L 0.1 3 2.0 0.55L 
0.26L 89 0.19 0.18 2.6 0.79L 
H 73 0.30L 0.2 1 0.90 0.241 
H 28 0.15 0.20 1.8 0.36L 
0.181 83 0.18 0.24 2.6 0.55L 
1.2 44 2.0 L 0.49 5.8 0.65L 
H 44 0.14 0.19 2.0 0.68L 
1.2 160 0.12 0.23 1.8 0.38L 
0 .111 33 0.23 0.72 1.5 0.35L 
H 26 0.20L 0.29 0.50 0.36L 
H 24 0.20L 0.24 0.50 II 
u 47 0.22 0.29 2.5 0.44L 
1.7 34 0.28 0.30 3. 1 0.48L 
0.27L 92 0.42 0.66 4.5 0.83L 
0.12L 41 O.D7 0.39 2.9 0.38L 
1.7 140 0.56 0.64 9.5 1.8 L 
0.42L 54 0.32 0.99 7.1 1.3 L 
0.48L 140 0.19 1.3 2.9 1.5 L 
H 28 0.091, 0.31 0.60 0.20L 
0.251 73 0.16 I.I 5.0 0.76L 
H 38 0.50L 0.68 1.6 0.46L 
H 41 0.40L 0.30 0.90 0.25L 
H 22 0.30L 0.24 0.80 0.30L 
0.071 25 0.40L 0.39 0.80 0.20L 
H 22 O.IO 0.24 1.5 0.33L 
0.64 48 2.0 L 0.30 3.1 0.54L 
H 17 1.0 L 0.35 0.75 0.29L 
H 19 0.40L 0.22 1.0 0.28L 
H 38 0.11 0.14 1.4 0.44L 
0.47 51 0.22 0.23 2.3 0.3 1L 
H 85 0.40L 0.19 1.7 0.63L 
0.27L 40 0.16 0.26 2.1 0.83L 
O.OSL 27 1.0 L 0.32 0.95 0.24L 
0.36 28 0.30L 0.23 2.1 1.2 
H 26 D.40L 0.21 1.5 0.411 
H 34 0.60L 0.25 1.9 0.75L 
0.08L 23 0.30L 0.21 1.0 0.24L 
0.08L 24 0.30L 0.19 1.0 0.23L 
H 57 0.40L 0.13 0.90 0.60L 
0.13L 57 D.40L 0.09 1.5 0.40L 
H 52 0.30L 0.19 l.2 0.33L 
0.49 44 0.17 O.IO 2.3 0.44L 
H 41 0.30L 0.20 1.3 0.34L 
H 23 0.06 0.11 0 .90 0.261 
0. 16 38 0.20 0. 16 1.7 0.36L 
H 24 0.60L 0.30L 0.60 0.22L 
H 55 0.16 0.25 2.3 0.59L 
I.I 79 0.19 0.3 1 2.2 0 .36L 
H 30 0.12 0.12 1.2 0.32L 
H 76 0.14 0.11 1.0 0.35L 
H 38 0.30L 0.14 u 0.29L 
H 25 0.601 0.34 0.95 0.26L 
4.7 200 0.85 1.0 13 3.7 L 
0.09L 40 0.10 0.13 1.3 0.28L 
0.19L 35 0.24 0.78 2.6 0.59L 
0.18L 74 0.30 0:30 3.1 0.57L 
H 41 0.40L 0.22 1.4 0.46L 
O.llL 95 0.40L 0.31 1.6 0.34L 
0.25L 250 0.24 0.15 3.1 0.77L 
H 90 0.06 0.20 1.0 0.38L 
H 67 0.13 0.18 1.8 0.60L 
0.16L 64 0.60L 0.23 3.3 0.49L 
0.1 lL 46 0.20L 0.30 1.7 0.33L 
H 17 0.09L 0.20 0.80 0.17L 
6.6 110 0.33 0.35 3.1 1.1 L 
0.20L 36 0.23 0.27 3.1 0.62L 
H 22 0.50L 0.28 1.0 0.39L 
0.07L 31 0.30L 0.16 0.90 0.2 1L 
0.20L 41 0.21 0.09 3.0 0.63L 
H 47 0.40L 0.2 1 1.2 0.46L 
H 35 0.60L 0.16 0.60 0.I9L 
H 57 0.401 0.20 1.6 0.36L 
1.7 360 0.47 0.71 7.5 0.96L 
H 67 0.18 0.20 2.7 0.75L 
H 30 0.90L 0.28 0.80 0.32L 
0.46 46 2.0 L 0.40L 4.5 0.82L 
H 210 0.40L 0.26 2.3 0.41L 
O.lOL 41 0.08 0.27 1.9 0.31L 
0.79 370 0.37 0.66 4.9 0.95L 
u 42 0.17 0.33 2.1 0.46L 
OHIO DMSION OF GEOLOGICAL SURVEY 
INFORMATION CIRCULAR NO. 52 
TABLE3 
u V. w y Yb Zn Zr 
ppm ppm ppm ppm ppm ppm ppm 
NA E NA E NA WA E 
3.5 15 1.0 4.3 0.9 27 6.6 
0.60 17 2.1 II I.I 80 16 
0.64 13 1.0 6.0 I.I 40 13 
1.4 20 2. 1 8.8 1.0 62 22 
1.1 19 1.1 8.6 1.3 36 14 
0.55 9.7 1.6 6.3 1.2 24 9.3 
1.2 8.7 0.50 3.1 0.6 25 7.1 
0.72 7.4 0.70 3.9 0.8 25 4.8 
0.42 6.9 0.60 2.6 0.6 8.3 6.8 
2.9 32 0.80 7.0 2.1 35 22 
4.3 37 0.80 5.9 1.9 34 22 
l.4 16 0.90 4.9 0.5 15 12 
u 16 1.9 4.8 1.0 130 9.9 
4.2 13 1.3 8.5 1.1 9.0 9.5 
2.4 17 1.4 6.9 1.5 36 23 
1.2 13 0.60 17 1.6 15 21 
0.43 17 0.80L 3.6 0.6 17 21 
0.76 6.3 0.60 4.4 0.4 5.9 8.9 
2.9 15 0.40 7.2 0.6 86 14 
2.9 23 0.70 12 1.1 22 33 
4.1 26 0.60 IO 1.3 8.6 24 
0.26L 2.8 0.80 3.9 0.5 15 4.1 
0.82 19 1.5 8.7 1.5 12 25 
0.73 3.7 0.60 3.4 0.4 14 4.3 
2.1 16 0.80 10 0.7 30 18 
1.2 9.6 0.90 12 2.1 9.0 8.4 
0.27L 4.5 0.40 4.5 0.4 6.4 7.0 
0.31L 9.1 1.0 4.1 0.6 17 to 
0.32L 8.6 0.30 2.7 0.5 II II 
1.6 30 0.60 8.8 1.2 36 66 
0.45 20 0.60 7.7 0.9 25 36 
0.76 17 1.0 9.3 0.8 22 37 
2.1 35 0.70 8.1 1.7 53 33 
1.2 15 1.0 8.2 0.9 36 25 
0.86 11 0.40 6.0 0.7 7.9 9.2 
I.I 10 0.50 2.9 0.6 12 9.5 
4.6 21 u 11 1.0 27 35 
2.0 12 0.40 7.0 0.8 60 14 
1.8 7.8 0.70 7.2 0.6 7.2 18 
0.48 12 0.40 3.1 0.5 16 18 
0.80 14 0.50 4.4 0.5 13 22 
1.8 3 1 0.95 II 1.2 66 57 
0.77 18 1.3 9.4 0.9 21 28 
0.78 12 0.40 3.3 0.5 15 18 
0.90 16 1.5 6.7 0.9 14 15 
0.41 9.7 0.90 9.7 0.7 35 19 
1.2 16 1.2 5.6 0.9 10 9.9 
1.5 12 0.50 3.9 0.6 8.5 II 
0.69 8.6 1.3 3.1 0.4 14 5.2 
0.47 7,4 1.1 5.6 0.9 24 10 
0.36 3.5 1.2 5.7 0.7 15 4.1 
0.92 5.4 1.0 5.0 0.8 28 4.5 
1.0 7.2 1.4 5.0 1.0 19 5.3 
9.0 75 1.5 14 2.4 55 26 
0.84 7.2 0.80 5.0 0.7 6.5 6.2 
3.3 16 0.50 4.3 0.6 19 7.6 
5.6 20 0.80 5.8 0.7 17 12 
2.6 9.8 1.1 6.0 1.7 44 6.4 
9.9 60 1:8 20 3~1 120 190 
1.3 11 1.6 6.5 u 77 II 
8.0 24 0.50 4.9 0.9 42 15 
1.2 8.4 1.4 4.5 0.7 18 9.2 
0.41 4.3 u 3.3 0.7 12 4.2 
2.7 17 0.60 17 1.9 39 33 
1.0 33 1.4 15 1.7 100 18 
1.7 61 2.0 13 1.4 26 39 
3.1 18 0.60 6.2 0.7 20 40 
0.56L 8.6 0.50 16 I.I II 15 
0.57L 12 0.60 13 1.0 7.7 20 
0.32L 7.3 0.30 4.8 0.7 2 1 5.7 
3.9 18 0.70 5.5 0.7 16 14 
2.0 42 u 15 1.6 25 18 
0.47 16 0.50 5.2 0.5 16 34 
0.70 11 0.90 4.0 0.5 14 11 
1.2 25 0.70 4.9 0.8 15 23 
0.55 9.5 1.9 3.2 0.4 15 12 
I.I 12 0.40 4.9 0.5 to 9.8 
1.7 18 0.90 7.5 1.3 23 25 
1.4 28 1.4 10 1.2 33 35 
1.6 10 0.60 11 1.5 27 21 
0.76 9.4 0.50 3.5 0.4 6.3 25 
1.3 11 0.40 4.4 0.4 15 27 
4.1 48 0.90 18 2.7 71 71 
1.5 IO 0.30 6.4 0.8 7.2 8.6 
2.6 21 0.60 II 1.6 24 19 
1.0 23 1.4 6.9 u 12 20 
6.0 35 1.3 15 2.3 5.0 130 
1.0 9.7 0.60 2.9 1.0 27 4.7 
1.8 6.7 0.40 7.8 0.5 20 14 
1.3 18 0.90 8.3 0.6 9.8 42 
1.4 15 1.5 3.3 0.6 10 16 
0.84 9.4 0.60 4.9 0.6 14 4.8 
1.4 14 0.70 6.4 0.9 23 12 
1.6 19 0.60 9.0 0.9 25 32 
2.2 31 1.6 10 1.9 20 21 
u 14 0.60 4.1 0.9 19 9.0 
5.2 15 0.60 3.7 0.7 22 10 
3.1 11 0.80 5.9 1.9 84 5.2 
0.62 4.7 0.80 5.1 0.9 46 5.6 
0.14L 4.0 0.90 5.7 0.8 100 5.8 
1.7 17 0.90 5.9 1.3 24 16 
4.2 16 1.1 4.0 1.3 39 8.2 
0.81 24 I.I 6.7 1.9 12 12 
0.65 16 0.80 3.9 1.2 14 5.7 
4.0 86 u II 2.6 74 58 
3.7 54 1.0 18 2.8 240 22 
2.2 28 0.80L 16 3.4 240 23 
4 .7 4.7 0.60L 5.6 0.2L 13 3.3 
2.5 36 0.30 16 3.3 31 26 
1.3 24 0.75 14 1.4 120 18 
0.67 9.2 1.0 9.2 0.7 8.1 11 
0.98 7.2 0.90 7.8 0.8 17 10 
0.95 6.3 1.9 4.4 1.0 9.7 2.4 
0.66 9.4 0.60 4.2 0.8 35 7.9 
13 32 0.70 9.1 1.4 81 25 
1.4 6.8 0.96 5. 1 1.0 12 9.9 
2.6 8.4 1.3 4.4 0.8 42 13 
0.87 7. 1 1.0 2.7 0.5 33 7.2 
0.76 11 1.1 5.4 0.6 11 15 
1.4 18 1.0 7.4 0.5 8.4 32 
1.6 12 0.80 3. 1 0.8 16 IO 
1.7 9.4 0.55 5.7 0.9 15 9.4 
1.4 9.2 0.90 4.6 0.7 8.8 5.5 
1.0 12 1.4 6.6 0.8 41 16 
0.9 1 14 1.9 5.5 0.5 14 20 
0.29L 7.3 0.60 6.2 0.5 49 13 
1.4 7.0 0.50 4. 1 0.5 13 7.0 
0.25L 5.2 0.60 2.8 0.3 22 7.7 
0.36 8.8 1.0 4.1 0.4 3.4 14 
0.42 7.1 0.60 3.7 0.4 3.2 9.9 
0.80 16 1.5 4.0 0.6 7.0 9.5 
1.3 13 0.60 6.9 0.6 29 23 
0.28L 4.7 0.60 2.5 0.5 28 4.8 
0.76 12 0.50 3.6 0.7 13 7.6 
1.2 5.6 0.70 4.1 0.4 8.5 7.1 
0.97 14 u 5.1 0.6 8.1 16 
0.76 II 1.3 6.4 0.9 9.5 11 
0.92 11 0.40 6.3 0.5 47 32 
I.I 12 0.60 3.7 0.3 20 13 
0.56 9.9 0.40 6.3 0.4 17 17 
0.89 12 0.65 9.7 1.0 13 15 
12 90 1.3 24 3.8 90 66 
1.5 12 1.5 6.7 0.7 14 9.8 
1.8 31 1.2 13 2.3 420 15 
1.8 21 1.4 8.2 0.9 16 20 
2.1 19 1.0 8.5 0.6 18 25 
1.3 13 0.60 3.6 0.8 11 5.1 
3.2 28 1.2 5.3 0.7 18 18 
0.26L 6.2 0.20 3.9 0.7 6.2 4.3 
0.94 13 0.80 4.1 0.6 17 14 
35 83 1.3 8.6 0.7 45 25 
16 14 0.70L 7.9 0.2L 13 12 
0.97 4.4 1.4 4.4 0.9 9.6 4.8 
0.47 30 1.3 9.8 1.7 30 27 
6.7 16 1.0 3.6 1.0 11 13 
0.27L 9.2 0.60 5.5 0.7 13 8.2 
0.52 6.0 0.70 4.6 0.4 22 6.9 
13 20 1.4 6.1 0.6 24 27 
0.32 9.9 0.60 6.8 0.6 10 12 
0.39 4.9 0.60 3.1 0.5 6.6 4.1 
1.4 19 0.60 5.5 0.6 13 II 
2.4 33 0.40 13 1.9 38 46 
2.2 2 1 1.0 12 1.0 21 31 
0.33L 9.0 0.30 6.9 0.6 15 11 
2.2 20 0.40 5.2 0.9 16 28 
1.3 17 0.60 7.3 0.7 12 14 
0.44 13 0.60 4.2 1.0 23 3.6 
1.7 37 0.61 9.7 2.3 93 17 
4.5 13 0.70 6.6 1.0 19 13 
DGS Si Al Ca Mg Na K Fe Ti Ag A, B Ba Be Br C<l Ce CI Co Cr Cs 
C.Ounty Township me % % % % % % % % ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
no. XA XA XA WA WA XA XA XA E NA E E E NA WA NA xw NA NA NA 
SIIARO" (NO. I) COAL 
Jackson I Liberty 1134 2.9 2.5 0.15 0.075 0.021 0.24 0.83 0.077 0.22 16 140 120 3 6.0 0.35 44 200 23 20 1.4 
11 35 5.0 4.3 0.096 0.13 0.028 0.46 0.57 0.17 0.039 8.0 150 110 3 3.2 0.08 36 100 12 28 1.3 
Pike Marion 1136 3.1 3.0 0.081 0.059 0.014 0.18 0.32 0.13 0.072 6.0 110 42 3 4.2 0.05 50 50 19 42 3.3 
QUAKERTOWN (NO. 2) COAL 
Licking l:wling Green r 253 2.8 1.9 0.048 0.052 0.011 0.21 0 .86 0.096 0.063 9.5 26 31 3 3.3 0.06 28 200 9.8 21 1.5 
BEARR COAL 
Licking I Bowling Green 1254 9.1 3.2 0.086 0.047 0.018 0.21 1.5 0.43 0.029L 21 53 35 6 2.0 0.06 34 1001 3.0 49 0.6 
WWER MERCER (NO. 3 COAL 
Stark I Sugar Creek 1217 l .7 1.5 0.062 0.024 0 .011 0 .085 0 .89 0.052 0 .16 II 29 19 2 13 0.06 39 360 IO 15 0.5 
1217-1 IO 5.9 0.094 0.29 0.047 u 1.9 0.30 0.082 40 110 200 3 3.8 0.25 70 50L 11 57 5.5 
BEDFORD COAL 
Stark I Sugar Creek 1218 5.4 4.7 0.071 0.12 0.034 0.66 4.0 0.18 0 .082 140 100 88 4 4.2 0.79 63 60 77 38 2.4 
TIONESTA (NO. 38) COAL 
Stark Bethlehem 1238 2.2 1.3 0.058 0.052 O.oIS 0.21 4.7 0.069 0.14 80 37 28 2 II 0.09 15 520 12 13 0.9 
Sugar Creek 1219 3.7 3.2 0.73 0.048 0.019 0.23 10 0.10 0.039 17 84 52 4 7.2 1.2 99 140 68 40 l.l 
Tuscarawas Sugar Creek 1201 1.2 0.94 0.10 0.023 0.019 0 .062 1.5 0.040 0 .037 25 50 13 2 19 0.05 27 1,400 6.0 14 0.3 
1201 -1 3.6 1.9 0 .092 0.082 0 .020 0.39 2.7 0.11 0.020 38 84 63 2 11 0.07 30 460 2.4 18 2.0 
1227 0.84 0.80 0.13 0.017 0.019 0.033 2.9 0.022 0.045 55 29 13 I 21 0.16 18 1,500 6.8 8 .6 0.2 
1227-1 1.9 1.3 0.086 0.059 0.021 0.25 3.7 0.064 0.041 230 29 22 I 19 0.21 13 870 2.4 11 1.4 
Wayne Paint 1243 1.3 1.3 0.061 0.014 0 .007 0 .040 0.81 0.029 0.074 5.9 20 22 4 8.3 0.04 2 1 350 15 9.7 0.2 
1243-1 4.9 3.1 0.087 0.13 0.023 0.45 1.4 0.13 0.064 16 54 99 2 5.9 0.08 72 190 21 34 2.5 
BROOKVILLE (NO. 4) COAL 
Holmes Clark 1214 2.4 1.7 0.15 0.050 0.023 0 .15 l.l 0.12 0.54 16 23 260 7 25 1.3 33 970 15 37 0.8 
Hardy 1238 1.3 1.2 0.15 0.020 0.023 0 .040 0.79 0.038 0.047 3.2 28 100 3 14 0.17 7.0 1,000 6.6 18 0.2 
1239 1.6 1.3 0.21 0.031 0.02 1 0 .067 0.52 0.062 0.072 3.8 76 140 4 12 0.14 8.0 780 4.6 18 0.4 
Salt Creek 1215 2.1 1.5 0.13 0.044 0.022 0.14 1.2 0.070 0.056 6.8 27 46 5 15 0.44 13 BOO 7.2 23 1.0 
Stark Bethlehem 1237 1.4 I.I 0.16 0.037 0.017 0.10 1.6 0.051 0.062 4.4 26 46 1 19 0.45 12 1,100 3.0 18 0.6 
Sugar Creek 1220 0.37 0.29 0.16 0.020 0.021 0.022 1.6 0.012 0 .025 0.5L 26 26 3 0.51 0.10 6.0 1,300 1.7 6.8 0.1 
1220-1 2.9 3.0 0.078 0.023 O.oIS 0 .060 2.8 0.062 0.10 19 30 33 4 11 0.15 24 400 19 60 0.5 
Tuscarawas Dover 1130 3.0 1.6 0.61 0.071 0.034 0.21 1.4 0.098 0.071 11 95 39 3 25 0 .59 19 1,000 9.4 31 0.8 
Sugar Creek 1200 2.3 1.3 0.24 0.074 0.017 0.22 I.I 0.072 0.11 5.1 64 57 6 17 0 .73 27 680 II 29 0.6 
1226 1.0 0.71 0.56 0.040 0.017 0 .044 0.17 0.016 0.036 0.7L 27 50 5 0.61 0.30 21 290 LO 14 0.4L 
Wayne 1192 2.9 1.6 0.46 0.068 0.026 0.23 1.7 0.089 0.035 30 44 48 4 16 0 .22 12 990 7.0 22 0.8 
Vinton Richland 1145 0.86 0.72 0.11 0.026 0.003 0.030 2.1 0.017 0.035 9.6 48 14 4 1.8 0.05 10 60 5.9 5.8 0.3L 
1145-1 5. 1 2.2 0.22 0. 14 0.010 0.15 0.69 0.14 0 .020 1.9 65 41 2 2.3 0.04 20 50L 3.4 23 0.7 
Wayne Salt Creek 1224 2.0 1.4 0.091 0.039 0.028 0.12 1.6 0.079 0.040 8.9 35 26 2 15 0.11 15 920 7.8 17 1.0 
CLARION (NO. 4A) COAL 
Hocking Washington 1150 0.76 0.67 0.097 0.013 O.D18 0.025 0.58 0.023 0.022 3.0 20 6.5 4 12 0.11 5.0 740 3.1 6.6 0.2 
Jackson Milton 1148 0.90 0.82 0.14 0.023 0.007 0.043 1.2 0.028 0.026 3.7 73 16 3 5.4 0.11 14 3 10 4.4 10 0.4 
1148-1 2.4 1.3 0.11 0.056 0.008 0.22 1.8 0.061 0.016 7.5 36 40 I 4.4 0 .59 12 160 3.4 19 2.0 
Lawrence Washington I 13 1 I.I 0.80 0.11 0.026 0.007 0.073 2.1 0.036 0.023 5.8 39 26 3 3.5 O.Q7 10 110 2.3 9.1 0.7 
Vinton Madison 1154 1.3 0.91 0.11 0.018 0.01 2 0.046 2.1 0.034 0.044 2.5 36 14 2 II O.Q7 9.0 480 3.7 15 0.4 
1154 ·1 5.1 3.2 0.17 0.033 0.014 0.14 1.9 0.20 0.046 5.9 82 69 6 6.2 0.21 75 90 26 47 0.5 
Swan 1149 1.5 I.I 0.12 0.022 0.010 0.063 1.9 0.039 O.Q73 3.1 50 28 1 12 0 .13 34 470 9.2 16 0.5 
SCRUBGRASS COAL 
Vinton J Madison 1155 3.5 
WWER KJITANNING (NO. 6) COAL 
1.4 0.13 0.089 O.oI3 0.34 3.4 0.088 0.051 5.5 65 55 7 8.8 0.07 14 220 3.1 14 2.6 
Carroll Rose 1246 1.8 1.2 0.29 0.030 0.020 0.11 1.8 0.074 0.053 8.3 49 18 I 32 0 .05 10 1,500 3.1 14 0.8 
Coshocton Adams 1255 1.2 0.81 0.14 0.025 0.015 0.068 0.26 0.041 0.012 6.5 24 18 3 16 0.06 7.0 750 2.2 9 .8 0.3 
1262 4.2 1.7 0.078 0.035 O.oI8 0.12 3.9 0.20 0.071 33 73 18 3 9.7 0.23 19 650 4.7 20 0.5 
Keene 1161 2.2 1.4 0.12 0.042 0.022 0.17 3. 1 0.084 0.11 IO 50 74 2 14 0.12 15 820 6.2 17 0.8 
Lafayette 1259 u 0.82 0.098 0.013 0.022 0.023 1.4 0.044 0.062 14 30 17 2 15 0 .05 12 1,200 4.4 II 0.1 
Oxford 1257 0.99 0.67 0.087 0.018 0.022 0.043 1.5 0.035 0.048 12 22 9.5 3 16 0.19 7.0 1,400 9.7 9.1 0.4 
1261 0.87 0 .63 0.10 0.020 O.Ql8 0.033 1.5 0.026 0.027 52 18 15 2 19 O.Q7 15 1,600 5.2 7.1 0.2 
Holmes Berlin 1212 1.4 0.76 0.086 0.026 0.021 0.065 1.6 0.051 0.028 9.8 16 24 2 15 0.10 8.0 730 3.4 9.3 0.4 
1216 0.86 0.75 0.011 0.014 0.028 0.034 1.3 0.016 0.033 11 15 8.3 2 19 O.Q7 6.0 1,100 4.6 4.8 0.2 
Hardy 1232 1.2 0 .84 0.12 0.023 0.024 O.D73 3.4 0.031 0.054 16 25 25 1 15 0.27 LO 1,200 8.2 11 0.4 
1232-1 16 6.6 0.19 0.30 0.060 1.3 2.3 0.65 0.082 31 110 310 4 3.6 0.53 79 180 18 65 7.4 
Paint 1223 1.5 0.89 0.12 0.029 0.008 0.069 0.97 0.050 0.046 15 22 20 4 8.7 O.l5 13 260 5.3 II Q:J 
Walnut Creek 1213 u 0.79 0.077 0.023 0.021 0.069 2.8 0.047 0.050 24 25 23 2 2 1 0.08 8.0 940 4.1 7.7 0.5 
Jackson Bloomfield 1144 1.3 0 .90 0.086 O.Ql8 0.001 0.068 2.6 0.051 0.070 29 40 19 2 4.0 0 .14 16 570 7.7 12 0.4 
Madison 1268 2.4 1.3 0.13 0.057 0.010 0.2 1 2.7 0.081 O.oI8 37 43 34 2 3.4 0.31 11 100 3.0 15 1.8 
Milton 1258 3.1 2.3 0.065 0.072 0.017 0.33 0.47 0.081 0.037 5.4 59 90 4 2.0 0.15 45 300 6.0 20 1.4 
Lawrence Decatur 1133 1.4 1.0 0.058 0.029 0.064 0 .10 0.54 0.049 0 .043 8.3 72 25 4 2.9 0.05 II SOL 6.5 13 0.5 
Washington 11 32 2.0 1.2 0.065 0.032 0.009 0.14 2.1 0.073 0.071 35 42 25 6 3.2 0.09 14 80 7.7 17 0.8 
Mahoning Springfield 12 10 1.3 1.0 0.094 0.019 0.020 0.059 0.17 0.042 O.oIS 2.9 17 63 3 52 0.10 13 1,800 3.9 13 0.3 
Stark Paris 1211 0.53 0.32 O.Q75 0.010 0.010 O.oI8 3.9 0.014 0.064 320 14 IO 3 36 0.09 9.0 1,500 7.9 5.1 0.3L 
1248 0.58 0.41 0.072 0.012 0 .011 0 .020 3.3 0.017 0 .074 93 19 8.1 3 39 0.08 6.0 1,700 5.9 4.9 0.1 
Tuscarawas Bucks 1180 0 .53 0.35 0.14 0.016 0.026 0 .023 2.0 0.020 0.021 19 27 15 3 17 0 .04 18 1,000 5.4 8.3 0.4L 
1185 1.0 0.58 0.071 0.020 0.012 0.029 2.0 0.021 0.028 20 30 5.8 3 12 0 .08 18 650 3.3 7.5 0.3L 
Dover 1129 0.71 0.47 0.061 0.019 0.017 0.043 2.2 0.026 0.027 II 31 14 1 18 0.05 8.5 760 3.9 6.7 0.4 
1196 0.92 0.56 0.068 0.022 0.017 0.068 1.7 0.031 0.055 13 24 8.4 1 14 0.14 15 740 7.4 10 0.4 
1229 1.3 0 .92 0.091 0.032 0.021 0.090 2.9 0.052 0.018 15 36 28 1 21 0.13 12 770 3.8 9.2 0.4 
Fairfield ll88 1.7 1.0 0.077 0.020 0.020 0.055 1.8 0.059 0.045 9.4 32 8.6 3 25 0.13 19 1,400 9.3 11 0.5 
Franklin 1193 1.2 0.59 0.30 0.040 0.026 0.11 4.2 0.030 0.029 9.7 35 22 1 19 0.08 30 1,200 2.9 7.0 0.3 
Salem 1 I 71 1.3 0.67 O.Q78 O.oIB 0.017 0.056 1.7 0.047 0.045 6.6 33 II 4 23 0 .10 8.0 1,700 6 .2 8.0 0.2 
Sugar Creek 1225 0.51 0.37 0.11 0.025 0.011 0.032 0.83 0.024 0.023 22 25 6.7 2 18 0 .06 6.0 570 2.9 6.0 0.2 
Warren 1261 6.1 2.8 0.20 0.066 0.034 0.19 1.8 0.23 0.14 8.8 110 80 4 34 0.12 16 1,400 3.8 19 0.7 
Wayne 1189 1.2 0.93 0.091 0.017 0.018 0.036 3.8 0.022 0.042 36 48 II 2 14 O.Q7 22 860 3.5 8.3 0.3 
STRASBURG (NO. 5A) COAL 
Tuscarawas Dover 1197 1.7 0.86 0.073 0.026 0.017 0.11 0.56 0.090 0.013 13 29 26 2 18 0.02 11 700 I.I 13 0.5 
1205 1.8 I.I 0.12 0.030 0.018 0.12 5.0 0.066 0.069 34 75 23 2 17 0.06 31 920 1.7 11 0.6 
1228 2.8 1.6 0.064 0.074 0.022 0.28 5.5 0.10 0.052 35 63 47 2 14 0.10 13 470 4.7 17 0.9 
Fairfield 1190 2.0 1.2 0.093 0.042 0.024 0.15 6.2 0.062 0.057 33 52 24 2 25 0.07 41 l ,200 7.0 14 0.7 
Franklin 1194 1.4 0.88 0.15 0.022 0.021 0.065 2.4 0.052 0.026 2.9 28 13 1 19 0.02 20 1,400 1.8 12 0.3 
Lawrence 1182 2.1 1.2 0.11 0.041 0.023 0.17 3.5 0 .077 0.041 6.5 59 31 1 22 0.06 20 1,100 2.0 13 0.9 
Sandy 1204 3.2 1.6 0.11 0.068 O.oIS 0.29 0.66 0 .14 0.020 4.2 55 55 3 13 0.05 19 230 1.4 21 1.8 
MIDDLE KITI'ANNING (NO. 6) COAL 
Carroll Brown 11247 1.8 1.3 0.15 0.048 O.oI8 0.16 1.6 0.066 0.059 7.2 47 23 2 25 0.21 10 960 3.0 16 0.9 
Rose 1233 1.5 1.0 0.11 0.035 0.019 0.12 2.6 0.054 0.054 8.4 29 l90 1 24 0.10 11 1,200 1.6 8.9 0.6 
1236 1.0 0 .86 0.090 0 .023 0.013 0.074 0.61 0.046 0.027 1.7 27 16 3 24 0.14 7.0 1,000 1.3 8.2 0.4 
C.Oshocton Adams 1256 1.4 1.0 1.7 0.16 0.009 0.13 0.61 0.043 0.068 2.4 11 230 2 12 0.09 15 IOOL 2.7 13 0.6 
1263 3.1 1.6 0.093 0.049 0.024 0.18 2.6 0.092 0.039 5.7 44 27 I 17 0.21 10 1,100 5.2 12 0.9 
Bedford 11 67 0.50 0 .37 0.094 0.006 0.011 0.021 1.0 0.019 0.011 2.3 25 6.7 2 8.3 0.02 4.0 480 u 4.7 0.2 
Franklin ll59 0.99 0.71 0.082 0.024 0.016 0.065 2.3 0.032 0.045 2.8 29 II 2 12 0.12 6.0 690 IO 8.2 0.3 
Keene 11 62 2.3 1.6 0.089 0.036 0.009 0.17 1.6 0. 11 0.062 4.6 27 51 2 11 0.04 14 180 1.6 22 0.6 
1187 0.34 0 .30 0.057 0.011 0.014 0.014 0.46 0.016 0.013 1.0 II 4.4 2 9.7 0.07 7.0 610 1.2 4.3 0.3L 
Lafayette 1160 0.29 0.27 0.081 0.010 0.016 0.010 I.I 0.016 0.029 1.2 14 8.4 2 17 0.04 6.0 1,200 1.2 2.4 0.3L 
Oxford 1260 0.33 0.31 0.090 0.015 0.016 0.023 0.91 0.017 0.013 3.6 IO 16 1 14 0.03 4.0 1,100 I.I 5.6 0 .1 
Gallia Walnut 1139 0.95 0.88 0.082 0.016 0.009 0.042 1.6 0.032 0.030 57 46 11 3 6.8 0.04 8.0 240 4.7 12 0.4 
Ho lmes Berlin 1207 0.57 0.47 0.064 0.013 0 .009 0.022 2.5 0 .019 0.030 32 14 42 3 8.0 0.03 9.0 300 4.5 5.7 0.31 
1208 0.78 0.49 0.075 0.016 0.016 0.037 5.3 0.028 0.082 51 15 15 4 14 0.09 15 530 8 .7 8 .0 0 .41 
Clark 1271 0.38 0.29 0.087 0.013 0.010 0.020 2.8 O.oI8 0.034 11 26 2. lL 3 6.6 0.03 4.0 560 4.0 6 .1 0.1 
Walnut Creek 1209 0.46 0.36 0.070 0.012 0.015 0.019 1.9 0.019 0.024 38 15 94 1 20 0.04 5.0 760 4.9 6.4 0.31 
Jackson Madison 1137 0.63 0.54 0.060 0.012 0.003 0.023 0.86 0.026 0.041 19 39 12 4 5.2 0.05 9 .0 160 8.1 8 .6 0 .3 
1138 I.I l.l 0.064 0.022 0.005 0.077 2.2 0.042 0.034 99 39 23 4 5.4 0.05 10 120 6.8 7.9 i.OL 
Muskingum Adams 1157 0.45 0.34 0.076 0 .014 0.020 0.030 1.2 O.DIB 0.025 1.2 17 41 1 17 0.07 4.0 1,200 1.5 5.1 0.2 
Perry Clayton 1153 0.71 0.64 0.11 O.oI5 0.009 0.026 1.4 0.019 0.043 3.2 29 12 2 6.9 0.08 7.0 390 3.9 8.5 0.3 
Pike 1152 2.5 1.5 0.095 0.053 0.010 0.23 1.9 0.081 0.039 3.4 55 37 4 4 .2 0.08 16 50 3.1 16 1.2 
Stark Osnaburg 1245 1.4 I.I 0.072 0 .034 0.014 0.13 1.3 0 .059 0.049 7.0 38 25 3 18 0.11 11 770 3.8 14 0.9 
Paris 1240 2.2 1.5 0.067 0.057 0.016 0.21 0.77 0.10 0.062 6.2 29 43 2 20 0.10 II 790 2.4 18 1.2 
1249 2.3 1.6 0.062 0.061 O.oIS 0.26 0.99 0.10 0.063 5.9 42 39 2 21 0.18 16 810 2.9 21 1.7 
Tuscarawas Auburn 1178 1.3 0.88 0.090 0 .023 0.017 0.066 3.6 0.042 0.090 33 67 23 3 18 0.42 33 900 7.0 15 0.5 
Bucks 1186 0.60 0.45 0.17 0.023 0.015 0.022 1.0 0.021 0.008 6.3 22 13 3 14 0.03 13 640 7.0 6.5 0.4L 
Clay 1221 I.I 0.92 0.086 0.025 0.016 0.076 1.7 0.048 0.045 16 22 9.4 2 26 0.11 9.0 1,100 3.7 12 0.4 
Dover 1128 0.78 0.69 0.082 O.oIS 0.016 0.034 1.1 0.025 0.031 1.6 50 37 2 18 0.04 7.5 710 2.6 9.0 0.4 
11 98 0.86 0.66 0.14 0.023 0.015 0.061 0.16 0.030 0.020 4.2 29 BO 2 12 0.03 7.0 160 1.0 12 0.4 
Fairfield I 181 0.91 0.68 0.18 0 .017 0.017 0.042 0.85 0.026 0.010 1.3 30 14 1 18 0.15 5.0 980 1.7 7.9 0.3 
11 9 1 0.85 0.64 0.12 0.022 0.020 0.046 0.93 0.028 0.011 2.4 23 11 2 19 0.05 IO 840 2.0 7.8 0.3 
Franklin 1195 I.I 0.70 0.14 0 .019 0.02l 0.050 1.8 0.046 0.021 1.2 30 II I 17 0.01 14 1,400 0.9 8.0 0.3 
1199 2.1 1.4 0.099 0.052 0.014 0.22 0.84 0.091 0.025 15 40 42 I 15 0.02 14 230 I.I 17 1.2 
Goshen 1202 1.3 0.90 0.12 0.033 0.020 0.10 1.5 0.047 0.042 4.4 50 21 I 24 0.17 16 1,400 2.0 ll 0.5 
1222 0.74 0.66 O.D70 O.oI8 0.017 0.051 1.5 0.029 0.029 3.2 21 18 1 34 0.08 7.0 1,400 1.8 6 .7 0.4 
1252 1.6 I.I 0.095 0.037 0.021 0.12 0.89 0.074 0.040 4.0 47 27 I 20 0.04 LO 700 2.3 12 0.8 
JdTerson 1179 0.57 0.40 0.086 O.Dl5 0.023 0.028 1.6 0.020 0.031 15 . 47 12 3 24 0.03 6.0 1,300 2.3 5.5 0.5L 
Lawrence 1183 1.6 I.I 0. 18 0.034 0.014 0.11 0.77 0.072 0.028 4.9 40 27 3 18 0.06 15 1,100 2.5 17 0.9 
Salem 11 68 I.I 0.74 0.35 0.028 O.oI8 O.Q75 1.7 0.036 0.049 14 53 19 I 27 0.04 9.0 1,500 2.6 9.0 0.5 
11 70 0.97 0.66 0.096 0.027 0.022 0.071 1.6 0.040 0.032 2.5 42 14 I 21 0.06 6.0 1,400 3.2 8.3 0.4 
1176 0.76 0.43 0.072 0.011 0.028 0.032 2.0 0.031 0.027 2.9 39 II 4 18 0.03 13 1,100 5.6 9.1 0.7L 
Sandy 1203 1.4 0 .83 0.079 0.027 0.013 0.086 3.4 0.042 0.053 16 40 74 4 13 0.09 33 600 4.3 10 0.4 
Warren 1230 2.7 1.8 0.065 0.062 0.027 0.23 2.2 0.12 0.050 90 34 39 3 23 0.20 20 780 3.6 20 1.5 
Warwick 1175 I.I 0.68 0.086 0.025 0.014 0.064 3.0 0.034 0.066 4.4 42 12 I 24 0.06 8.5 1,200 3.1 8.9 0.4 
1184 0.62 0.53 0. 13 0.020 0.017 0.026 1.1 0.019 0.012 2.5 23 II I 21 0.05 9.0 1,200 1.8 5.8 0.2 
York 1177 0.56 0.43 0.15 0.02 1 0.019 0.036 0.95 0.023 0.012 2.9 2 1 12 I 2 1 0.02 8.0 970 2.3 5.2 0.2 
WWER FREEPORT (NO. &A) COAL 
Carroll I Rose 11234 11.6 I.I 0.097 0.035 0.016 0.12 2.6 0.045 0.067 44 30 24 I 30 0.04 7.0 1,600 3.6 8. 1 0.4 Hoc king Starr I 375 1.9 1.3 0.086 0 .034 0.016 0.13 2.3 0 .051 0.048 25 48 21 3 8.01 0.15 10 340 9.6 17 0.5 
Tuscarawas Salem 11 72 20 9.2 1.3 0.89 0.14 2.5 7.3 0.43 0.082L 3 1 110 290 3 2.5 0.13 90 50L l8 81 6.8 
UPPER FREEPORT (NO. 7) COAL 
Carroll Rose 1235 6.0 3.2 0.098 0.12 0.040 0.49 3.0 0.17 0.082 33 77 82 2 9 .6 0.15 30 270 7.4 39 2.4 
1235-1 7.2 3.6 0.18 0 .17 0.031 0.60 2.5 0.2 1 0.22 19 73 120 2 6.2 0.21 65 200 5.9 40 3.8 
C.Olu mbia na Hanover 1377 1.3 0.87 0.1 2 0 .027 0.019 0.12 3 .3 0.038 0.048 88 32 26 2 25 0.07 12 870 2.9 9.1 0.6 
Guernirey Jackson 1163 1.6 I.I 0.066 0.024 0.012 0.10 1.9 0.068 0.046 26 34 15 2 14 0.06 12 790 4.7 15 0.6 
Harrison Washington I 174 1.5 0.86 0.065 0.027 0.012 0.14 1.9 0.045 0.040 36 41 36 3 21 0.08 10 860 6.7 7.9 0.5 
Hocki ng Ward 11 51 1.4 0.73 0.072 0.016 0.00IL 0.053 4.1 0.060 0.077 9.6 49 IO 2 4.9 0.06 9.0 100 7.9 13 0.4 
Perry Monroe 1156 1.6 0.93 0.063 0.026 0.014 0.096 1.5 0.063 0.066 3 1 36 18 5 4.0 0.09 LO 501 6.8 13 0.5 
Stark Paris 1250 4.1 2.3 0.081 0.060 0.022 0.33 2.6 0.17 0.076 46 65 65 10 17 0.04 54 650 5.2 3 1 2.2 
Tuscarawas Salem 1169 1.3 0.67 0.16 0 .038 0.013 0.12 0.77 0.035 O.oI3 14 41 29 3 13 0.02 II 280 3.0 8.7 0.5 
1173 3.2 l.6 0.12 0.065 0.011 0.32 u 0.091 0.17 45 87 49 4 5.7 1.3 14 501 5.2 22 1.2 
MAHm ING COAL 
Carroll J!asl 1378 2.2 l.l 0.11 0 .033 0.013 0.19 2.0 0.065 0.17 39 43 83 4 8.3 0.28 25 250 15 13 0.7 
Columbiana Hanover 1376 2.7 1.2 0.063 0.056 0.020 0.22 1.7 0.085 0.087 72 34 36 3 23 0.11 16 1,100 6.8 19 0.9 
ANDE NCOAL 
Guernsey I Jackson 1164 3.2 1.6 0.18 0.088 0.028 0.29 4 .3 0.085 0.027 100 62 58 4 8.2 0.10 18 170 5.2 16 1.4 
Washington 1166 0.85 0.55 0.071 0.013 0.010 0.038 2.3 0.032 0.034 42 13 IO 3 23 0.03 6.0 1,200 1.9 5.9 0.31 
Mus kingum Highland 11 58 2.1 0.99 0.68 0.056 0.017 0.15 2.2 0.061 0.023 26 48 38 2 12 0.11 IO 510 3.7 12 1.2 
HARLEM COAL 
Carroll ~Lee 1244 2.2 1.3 0.057 0.059 0.017 0.23 1.4 0.065 0.021 53 63 58 4 25 0.05 26 970 12 15 1.0 
Perry 1241 3.4 1.5 0.050 0.097 0.019 0.33 0.36 0.086 0.045 1.5 2 1 170 2 6 .3 0 .10 28 230 16 18 I.I 
AMES AL 
Carroll l:;e 1242 2.4 1.2 0.47 0.070 0.020 0.26 5.7 0.063 0.068 66 68 47 3 12 0.12 15 480 6.7 14 1.5 
PITI'SB GH (NO. 8) 0 AL 
Gallia Clay 1146 1.2 0.88 0.094 0.027 0.013 0.087 2.3 0.035 0.017 75 42 16 I 5.5 0.07 9.0 210 3.1 9.3 0.7 
1147 1.8 l.l 0.076 0.037 0.012 0.14 1.9 0.057 0.027 15 44 37 I 5.5 0.09 IO 180 2.1 9.7 1.0 
1147-1 6.0 2.9 0.12 0.11 0.033 0.45 3.2 0.17 0.035 30 55 93 I 2.6 0.20 31 50 6.5 31 2.2 
1147-2 3.4 1.9 0.16 0.060 0.022 0.29 2.2 0.094 0.022 29 54 100 2 2.9 0.17 21 70 5.4 20 1.4 
Harrison 1140 1.7 0.97 0.1 I 0.038 0.012 0.13 2.9 0.049 0.028 42 54 66 2 3.4 0.15 II 100 7.3 12 0.8 
1140-1 9.0 4.3 0.12 0.20 0.049 0.77 3.3 0.21 0.035 15 53 110 3 1.5 0.19 37 SOL 9.4 40 3.1 
Guernsey Londonderry I 165 2.1 1.2 0.29 0.037 O.DIS 0.14 4.9 0.049 0.067 15 37 63 2 4.5 0.14 13 170 12 10 0.9 
Harrison Archer 1363 2.2 l.l 0.059 0.035 0.023 0.13 2.3 0.063 0.024 8.5 61 23 1 16 0.13 12 890 4.2 13 l.l 
1371 2.2 l.l 0.76 0.043 0.022 0.16 1.7 0.068 0.0121 3.7 44 39 2 12 0.08 10 810 3.0 16 0.8 
German 1373 2.6 1.2 0.074 0.044 0.021 0.17 0.19 0.066 0.021 29 45 33 I 14 0.10 13 810 2.4 16 1.0 
Jefferson Island Creek 1374 3.1 1.6 0.054 0.049 0.033 0.19 2.1 0.082 0.029 22 50 64 I 14 0.10 10 850 3.2 15 0.8 
Ross 1372 2.4 1.1 0.067 0.053 0.016 0.18 1.6 0.061 0.031 44 33 26 2 14 0.09 15 940 3.0 18 1.2 
Wells 1368 I.I 0.75 0.031 0.015 0.014 0.052 0.55 0.034 0.010 2.3 37 31 2 17 0.05 IO 1,100 4.9 II 0.4 
1368-1 2.9 1.5 0.037 0.046 0.031 0.26 1.0 O.Q75 0.0111 15 35 84 2 9.4 0.16 20 400 9.2 32 1.8 
Gallia Harrison 1141 1.6 u 0. 14 0.027 0.016 0.095 2.8 0.046 0.032 50 32 40 3 3.4 0.08 11 80 4.1 13 0.7 
REDSTI NE (NO. SA) COAL 
Harri.son Archer 1364 6 .9 3.J 0.13 0.20 0.086 0.57 3.9 0.14 0.029L 53 60 110 3 6.0 0.24 32 140 l6 29 2.8 
1365 2.9 1.5 0.25 0.052 0.024 0.20 0.61 0.074 O.OIIL 8 .7 57 38 6 8.1 0.10 IO 440 3.3 17 1.5 
German 1366 3.5 1.5 0.18 0 .076 0.033 0.28 2.2 0.082 0.024 15 60 46 4 9.8 0.09 9.0 520 3.3 17 1.3 
Jefferson Wayne 1370 1.9 0 .88 0.060 0.042 0.019 0.13 2.1 0.044 0.019 30 48 49 2 9.9 0.07 7.0 550 3.4 13 0.8 
Wells 1367 5.8 2.5 0.25 0.15 0.048 0.49 1.6 0.12 0.030 16 67 110 3 7.0 0.17 21 310 5.2 24 2.6 
Lawrence Mason 1142 1.3 0.76 0.11 0.020 0.0 11 0.077 4.4 0.047 0.043 33 34 19 1 4.0 0.05 8.0 180 5.1 8.9 0.6 
1143 1.5 0 .94 0.094 0.027 0.011 0.094 3.9 0.047 0.038 17 47 22 1 1.4 0.05 9.0 60 3.0 IO 0.7 
1143-1 12 5.1 0.18 0.34 0.095 0.38 4.9 0.28 0.048L 190 71 180 4 2.0L 0 .17 51 50L 12 40 3.3 
MEIGS CREEK (NO. 9) COAL 
Noble mJ Brookfield j 1206 3.5 1.9 0.53 0.12 0.034 0.25 2.3 0.098 0.017L 3.1 48 74 1 5.9 0.10 18 110 4.2 17 1.5 
WA BURG (NO. 11) COAL 
Jefferson I Warren 11369 5.1 2.6 0.20 0.087 0.029 0.45 I.I 0.13 0.019L 11 45 78 1 5.0 0 .08 22 120 5.1 24 2.2 
TABLE 4.- Major, minor, and trace el.enumt campQsition, wlwle;;oal basis, by bed 
Key to symbols: 
Method ( column heads): 
E - by emission spectrography on ash 
NA - by neutron activation on whole coal 
WA - by wet chemistry on ash 
WW - by wet chemistry on whole coal 
XA - by X-ray fluorescence on ash 
XW - by X-ray fluorescence on whole coal 
H - not determined due to interference 
L - less than va1ue shown 
N - not detected 
Analyses were performed by the U.S. Geological Survey. The analytical program of the U.S. Geological Survey 
is periodically revised and improved . The values reported represent the best data available at the time of 
manuscript preparation. Those determinations made by wet chemistry are quantitative; the remaining 
methods are considered semiquantitative. 
The foUowing elements were looked for but not found: Au 1 Bi, In, Ir1 Os, Pt, Re, Rh, Ru, Te, Tm. 
Cu Dy Er Eu F Ga Gd Ge Hf Hg Ho La Li Lu Mn Mo 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
WA E E NA WW E E E NA WW E NA WA NA WA E 
53 6.4L 1.4L 0.83 70 5.3 2.1 L 4.9 0.6 0.26 0.95L 36 31 0.3 29 7.6 
24 4.8L 2.2L 0.63 140 9.3 3.3 L 5.2 1.0 0.26 1.5 L 20 87 0.2 39 0.85 
18 3.IL l.4L 0.75 40 7.8 2.1 L 7.9 1.5 0.23 0.961 31 56 0.3 7.5 1.3 
15 2.6L 1.2L 0.54 30 6.4 1.8 L 9.9 0.7 0.26 O.BIL 16 30 0.1 11 1.9 
41 6.4 L 2.9L 0.68 30 5.3 4 .4 L 1.8 3.5 0.24 2.0 L 17 35 0.4 20 2.4 
15 I.SL 0.8L 0.65 50 4.5 1.2 L 4.3 0.5 0.25 0.561 J9 14 0.2 7.1 2.3 
74 8.61 3.9L 0.99 230 12 5.8 L 11 2.7 0.27 2.6 L 37 74 0 .4 66 3.4 
76 6.2L 2.8L 1.3 140 13 4.2 L 10 1.4 0.077 1.9 L 35 5 1 0.5 14 4.8 
15 3.31 1.51 0.36 50 5.6 2.2 L 2.8 0.5 0.054 1.0 L 7 10 0.1 21 1.2 
27 7. lL 3.2L 2.1 70 IO 4.8 L 9.3 1.2 0.43 2.2 L 38 35 0.6 420 2.0 
9.5 l.6L 0.71 0.43 80 3.1 I.I L 1.4 0.4 0.18 0.50L 16 18 O.IL 12 2.3 
II 3.71 I.7L 0.35 110 6.2 2.5 L 3.8 0.9 0.18 l.l 1 17 23 0.21 37 7.7 
9.0 I.BL O.BL 0.34 40 2.9 1.6 l.l 0.2 0.050 0.561 9 9.0 0.1 II 0.62 
13 2.9L 1.31 0.35 40 3.5 2.0 L 0.90 0.5 0.070 0.89L 8 12 0.1 16 6.3 
13 1.51 0.7L 0.42 20 3.9 1.0 L 2.5 0.4 0.060 0.46L II 15 0.1 16 0.43 
2 1 4.61 2. IL 1.0 100 11 3.1 L 3.1 1.1 0.045 1.4 L 41 26 0 .3 14 0.91 
60 5.8 3.2 0.97 50 9.7 II 25 1.1 0.13 0.78L 15 15 0.4 26 7.8 
10 1.51 0.71 0.38 30 12 1.0 L 17 0.4 0 .51 0.47L 2 9.0 0.1 19 5.2 
9.1 1.71 0.SL 0.33 40 21 I.I L 24 0.5 0 .12 0.52L 3 11 0.1 11 5.5 
14 2.21 I.OL 0.37 70 7.0 2.9 7.7 0.7 0.20 0.67L 5 12 O.IL 17 2.5 
11 I.BL O.BL 0.34 50 9.1 1.4 11 0.4 0.054 0.561 6 11 0.1 17 3.2 
4.7 1.8 0.9 0.35 40 3.9 0.86 6.5 0.2 0.068 0.29L 2 2.3 O.IL 13 7.3 
35 5.6 3.1 1.0 20 10 2.5 L 12 l.l 0.058 l.l L 8 43 0.5 20 6.8 
15 6.41 2.2 0.40 90 13 2.1 L 20 1.0 0 .034 0.95L 7 17 0.2 42 4.6 
16 2.41 UL 0.40 90 26 1.6 L 44 0.7 0.30 0.73L 8 18 O.lL 18 IO 
8.6 2.5 2.0 0.45 20 12 1.7 22 0.3 0 .044 0.72 6 6.4 O.IL 9.4 5.4 
16 3.0L l.4L 0.27 80 6.1 2 .0 L 13 0.8 0 .29 0.92L 5 16 0.2L 37 II 
9.0 3.2L 0.7L 0.26 40 2.0 1.0 L 1.5 0.4L 0.15 0.47L 5 8.3 0.1 7.6 4.3 
23 3.91 I.BL 0.37 180 3.7 2.7 L 2.5 I.I 0.20 1.2 L IL 20 0.2 14 0.64 
9.9 2.21 1.0L 0.51 40 5.0 1.5 L 5.9 0.7 0 .048 0.67L 6 16 0.2 13 3.3 
6.5 0.91 0.4L 0.17 80 0.9L 0.65L 22 0.2 0.12 0.65L 2 9.9 O.IL 8.6 2.2 
6.7 1.31 0.6L 0.29 130 2.1 0.92L 0.79 0.3 0 .25 0.41L 7 7.3 0.1 15 0.45 
8.0 2.5L 1.IL 0.28 110 3.2 1.7 L 1.8 0.5 0 .21 0.78L 5 5.1 0.1 63 8.3 
7.7 l.7L 0.81 0.40 20 3.0 1.2 L 4.3 0.4 0.022 0.53L 4 5.9 0.1 14 4.4 
7.1 1.71 O.BL 0.27 80 4.6 1.2 L 1.7 0.3 0 .15 0.54L 6 17 0.1 8.7 0.54L 
23 4.61 2.IL 0.85 120 13 3.1 L 12 1.7 0 .37 1.4 L 48 63 0.3 6.1 2.3 
9.9 4. lL 0.9L 0.46 120 2.9 1.4 L 0.36 0.5 0.16 0.61L 20 17 0.1 9.9 0.61L 
7.5 3.61 I.6L 0.34 120 6.0 2.4 L 8.2 0.9 0 .18 I.I L 7 6.7 0.2 26 12 
9.7 2. IL 1.0L 0.33 50 3.9 1.5 L 2.8 0.6 0.42 0.66L 4 18 0.2 41 3.4 
3.3 2.4L 0.5L 0.36 30 3.7 O.BOL 4.8 0.3 0.14 0.801 2 6.9 0.2 20 5.2 
21 4.2L l.9L 0.44 30 7.3 2.9 L 5.8 0.9 0.18 1.3 L 9 33 0.2 36 7.1 
15 5.SL l.3L 0.52 100 6.5 2.4 7.0 0.8 0.31 0.86L 8 19 0.2 37 14 
13 3. IL 2. IL 0.33 30 6.2 1.0 L H 0.4 0.14 0.74 6 13 0.2 15 3.1 
8.2 1.41 0.61 0.27 50 3.6 0 .95L H 0.2 0.12 0.43L 3 6.1 0.1 13 13 
6.6 2.8L l.9L 0.51 20 2.5 I.I 3.4 0.2 0.090 0.96 8 9.6 0.3 13 3.2 
8.9 1.6L 0.7L 0.29 20 2.4 I.I L 3.2 0.4 0.19 0.501 4 6.1 0.1 13 5.3 
6.8 1.5 0.5L 0.24 60 2.0 3.3 3.5 0.21 0.28 0.35L 2 1.4 0.1 13 4.6 
8.8 2.2L l.OL 0.44 60 9.0 1.5 L 6.0 0.3 0.33 0.67L 3 4.9 0.2 46 3.7 
33 12 L 5.5L 1.4 240 22 8.2 L 3.6 4.4 0.38 3.7 L 37 100 0.4 44 7.6 
12 I.SJ, 2.9 0.31 70 4.0 2.8 17 0.4 0.11 0.48L 6 6.9 0.2 29 2.6 
10 I.SL O.SL 0.20 60 3.9 1.3 L 8.4 0.3 0.22 -0.5_71_ 4 5:4 O"l 14 8:3 
12 l.9L 4.0L 0.55 80 3.9 4 .0 L 1.4 0.5 0.27 0.591 7 9.6 0.3 15 9.6 
8.3 2.91 1.31 0.32 30 2.9 2.0 L 1.4 0.7 0.l 9 0.881 6 7.9 0.1 30 14 
30 3.0 2.0 0.96 30 5.0 2.0 L 1.2 0.6 0.12 0.901 24 26 0.2 11 2.4 
16 3.0L 3.0L 0.40 30 4.0 0.98L 1.3 0.4 0.15 0.62 4 8.5 0.2 7.8 4.2 
19 2.3L 4.81 0.41 40 7.2 1.6 L 9.2 0.7 0.057 1.6 L 5 15 0.3 8.9 6.6 
9.7 l.3L 0.61 0.41 40 4.3 0.86L II 0.5 O.o75 0.39L 7 13 0.2 3.6 3.6 
8.7 l.7L O.SL 0.26 LOL 4.5 1.2 L II 0.2 0.68 0.54L 3 2.4 0.2 13 9.5 
5.9 l.6L 0.7L 0.23 30 5.3 U L 14 0.2 0.87 0.50L 2 4.3 0.1 10 12 
5.9 2.51, 0.5L 0 .26 50 2.9 2.5 L 7.6 0.2 0.25 0.37L 3 2.7 0.IL 23 5.9 
7.8 1.4L 0.7L 0.22 40 1.8 0.98L 4.0 0.2 0.37 0.44L 3 4.0 O.IL 15 6.5 
9.3 l.4L 0.6L 0.27 60 3.0 0.93L 7.4 0.3 0 .054 0.42L 3 4.5 0 .2 23 5.0 
12 l.3L 0.6L 0.16 60 3.4 0.90L 12 0.3 0.15 0.41L 2 4.9 O.lL 9.6 9.6 
6.4 2.lL I.OL 0.24 60 2.3 1.4 L 2.4 0.4 0.058 0.65L 6 15 0.1 3 1 5.0 
14 2.0L 0.9L 0 .34 40 3.8 1.4 L 9.9 0.4 0.16 0.61L 7 13 0.11 18 8.9 
7.7 2.4L l.lL 0.14 30 2.7 1.6 L 0.78 0.3 0.19 0.73L 3 5.6 0.11 46 8.9 
12 1.51 0.71 0.19 100 2.4 I.I 7.6 0.4 0.16 0.471 4 5.0 0.1 9.7 7.6 
5.9 1.3 0.7 0.26 LOL 2.4 0.85 8.1 0.2 0.040 0.25L 3 2.6 0.2 11 3.3 
25 5.0L 2.31 0.41 30 13 3.4 L 25 0.9 0.045 1.6 L 7 32 0 .2 44 3.4 
7.6 2.2L 1.01 0.26 30 2.7 1.5 L 2.4 0.3 0.22 0.69L 5 13 O.IL 19 9.4 
4.0 l.5L 0.7L 0.30 60 2.9 1.0 L 5.4 0.7 0.31 0.46L 7 10 O.IL 6.3 1.6 
9.0 3.0L l.4L 0.22 30 5.8 2.1 L 5.9 0.4 0.40 0.93L 5 19 0 .11 37 16 
9.5 4.0L I.SL 0.30 50 5.6 2.7 L 13 0.7 0.076 1.2 L 7 20 0.1 47 2.3 
7.5 3.6L 1.6L 0.3 1 40 6.0 2.4 L 6.8 0.6 0.43 I.I L 6 12 0.2L 28 l.l L 
8.5 1.9L 0.9L 0.21 BO 2.6 1.3 L 0.73 0.6 0.12 0.60L 4 II 0 .11 8.8 0.60L 
II 2.SL l.3L 0.27 70 3.8 5.9 L 7.0 0.6 0.36 0.87L 5 23 0.11 20 0.87L 
4.1 2.7L 1.21 0.41 100 5.2 1.8 L 6.9 I.I 0.27 0.841 IO 26 0.11 20 1.6 
II 2.IL 0.9L 0.35 50 5.0 1.4 L 8.2 0.5 0.86 0.64L 4 21 0.1 26 3.4 
6.9 2.2L I.OL 0.24 BO 4.1 1.5 L 5.3 0.3 0.30 0.67L 5 15 0.1 25 1.6 
7.4 l.2L 0.5L 0.30 30 3.6 O.BOL 3.6 0.3 0.13 0.361 3 12 0.1 12 l.l 
11 5.31 3.7L 0.82 90 6.8 1.7 L 3.0 0.4 0.080 0.89 6 6.2 0.2 17 1.6 
7.6 3.!L l.4L 0.22 30 3.3 2.1 L 4.1 0.4 0.060 0.971 5 16 0.1 17 0.94 
4.1 O.SL 0.4L 0.18 90 1.4 0.59 0.81 0.1 0.23 0.25L 2 5.6 0 .1 17 2.9 
9.4 1.6L 0.7L 0.26 BO 4.1 1.2 8.6 0.3 0.15 0.49L 3 14 0.1 16 9.4 
17 2.41 I.IL 0.40 90 5.9 1.6 L 6.8 0.9 0.42 0.73L B 27 0.2 33 14 
4.1 0.5L 0.2L 0.18 30 I.I U L 2.5 0.2 0.020 0.351 2 6.7 O.IL 7.4 1.9 
5.0 0.71 0.3L 0.16 90 2.3 0 .50 2.3 0.1 0.17 0.21L 2 3.0 0.IL 13 0.21L 
3.5 0.7L 0.3L 0.12 30 I.I 0.48L 0.99 0.1 0.060 0.221 2 3.8 0.1 26 1.8 
12 l.5L 0.7L 0.29 40 2.7 0.99L 4.6 0.3 0.054 0.45L 4 II 0.1 7.9 3.8 
5.5 l.4L 0.6L 0.33 90 3.0 0 .93L 5.9 0.2 0.66 0.421 3 2.5 0.1 20 5.8 
8.1 2.4L UL 0.34 40 5.4 1.6 L 8.2 0.2 0.89 0.73L 6 1.8 0.2 14 6.0 
5.7 l.4L 0.7L 0.17 30 3.1 0.98L 4.6 0.1 O.l4 0.44L 2 3.1 0.1 21 5.3 
5.7 I.IL 0.5L 0.21 40 3.5 0.78L 8.3 0.2 0.43 0.35L 2 2.1 0.1 19 1.6 
13 0.9L 1.9L 0.38 40 2.1 1.3 H 0.2 0.20 2.8 L 3 3.9 0.2 3.1 3.3 
12 l.7L O.SL 0.39 100 3.0 1.2 L 2.2 0.3 0.074 0.52L 4 5.8 0.2 8.5 6.2 
5.9 l.7L 0.4L 0.17 120 2.0 1.2 2.8 0.1 0.18 0.25L 2 6.3 0.1 15 5.2 
6.8 2.4L 0.51 0.20 100 3. 1 0.781 1.0 0.2 0.16 0.35L 4 7.3 0.1 8.8 0.35L 
10 2.61 I.2L 0.36 120 4.9 1.8 L 7.1 0.7 0 .20 O.S!L 9 29 0.2 II 0.81L 
9.9 l.7L O.BL 0.76 30 4.7 I.I L 7.4 0.5 0.21 0.52L 4 15 0.2 14 2.1 
12 2.lL I.OL 0.41 20 6.0 1.4 L 9.3 0.6 0.038 0.65L 5 34 0.2 15 2.8 
14 2.3L I.IL 0.43 40 6.0 1.6 L 9.0 0.8 0 .52 0.711 6 28 0.2 23 3.3 
21 2.2L I.OL 0.94 80 4.7 4.6 L 5.9 0.4 0.46 0.67L 12 22 0.2 12 7.9 
6.6 2.0L 0.4L 0.54 60 3.0 0 .66L 9.2 0.51 0.14 0.30L 5 3.6 0.IL 79 2.6 
10 1.61 0.7L 0.32 20 3.4 I.I L 5.8 0.4 0.049 0.49L 4 12 0.2 13 4.8 
9.9 2.4L 0.5L 0.31 60 2.8 2.4 L 6.2 0.3 0.15 0.351 3 8.3 0.1 13 2.8 
8.8 0.91 0.41 0.25 50 2. 1 0 .63L 3.7 0.2 0 .32 0.29L 3 II 0.1 19 1.2 
7.3 2.4L 0.5L 0.21 30 1.4 2.4 L 3.6 0.2 0.12 0.35L 2 7.8 O.lL 21 1.5 
7.5 UL 0.5L 0.21 50 l.8 0.75L 1.9 0.2 0.17 0.34L 3 8.0 0.1 30 2.7 
8.5 1.61 0.7L 0.21 60 1.8 I.I L 0 .111 0.4 0.14 0.481 4 7.8 O.lL 8.5 0.48L 
6.9 2. lL l.OL 0.24 80 4.5 1.4 L 7.6 0.8 0.13 0.65L 7 17 O.IL 4.9 O.BOL 
8.9 l.6L 0.7L 0.23 80 3.4 I.I 3.3 0.4 0.13 0.50L 4 14 O.IL 17 3.2 
6.2 l.2L 0.6L 0.14 20 1.7 0.84L I.I 0.3 0.044 0.38L 3 7.8 0.1 8.4 2.6 
5.5 l.7L O.SL 0.27 30 3.8 1.2 L 4.1 0.5 0.28 0.53L 5 16 0.1 22 0.78 
4.6 1.0L 0.5 0.19 80 2.4 0 .71L 2.7 0.51 0 .34 0.32L 3 3.4 O.IL 19 7.1 
12 l.7L O.SL 0.35 60 2.9 1.2 L 2.1 0.8 0 .19 0.54L 8 27 O.IL 14 1.2 
9.1 l.7L O.SL 0.22 100 2.7 I.I L 4.4 0.3 0.17 0.52L 5 11 0.1 61 17 
7.4 l.4L 0.61 0.20 120 2.9 0 .93L 3.3 0.3 0.34 0.42L 3 12 0.1 14 4.3 
9.1 l.3L 0.6L 0.40 120 4.9 I.I H 0.3 0 .18 0.39L 6 3.2 0.2 40 5. 1 
II 2.2L l.OL 0.23 50 4.0 1.5 L 6.1 0.4 0.33 0.681 4 13 0.1 25 II 
13 3.0L L4L 0.39 30 4.9 2.0 L 6.1 1.0 0.048 0.921 IO 32 0.2 16 3.4 
7.8 I.SL O.SL 0.33 80 3.4 1.4 1.0 0.3 0.34 0.571 3 8.4 0.1 11 0.57L 
6.4 I.OL 0.5L 0.25 30 1.7 2. 1 L 2.3 0.2 0.18 0.3 LL 3 6.0 O.lL 36 2.6 
4.5 0.9L 0.41 0.24 100 1.9 0.621 3.4 0.5L 0.30 0.28L 3 6.2 0.1 19 2.7 
9.1 2.2L 1.0L 0.21 190 3.9 1.5 L 2.0 0.3 0.30 0.69L 4 LO 0.1 23 1.5 
12 2.3L I.IL 0.36 110 3.7 1.6 L 6.0 0.4 0.085 0.72L 5 22 0.1 140 8.3 
60 18 L 8.2L 1.9 400 20 12 L 2.0 3.5 0.47 5.5 L 51 120 0.6 1,400 3.7 
27 5.51 2.5L 0.81 60 8.5 3.7 L 12 1.3 0.16 1.7 L 14 60 0.2 82 5.0 
39 6.2L 2.81 1.1 250 9.0 4.2 L 3.9 1.6 0.21 1.9 L 36 90 0.2 140 3.4 
17 2.2L I.OL 0.36 60 3.4 1.5 L 2.5 0.3 0.22 0.69L 6 8.2 0.1 13 II 
II 1.9L 0.91 0.23 BO 3.7 1.3 L 5.8 0.5 0.52 0.58L 6 15 0.1 6.2 4.0 
6.5 I.SL LO 0.23 100 3.2 1.3 3.2 0.3 0.46 0.551 6 6.8 0.1 5.7 II 
9.3 2.4L 1.IL 0.25 100 4.4 1.6 L 0.82 0.4 0.29 0.73L 4 6.4 0.1 13 0.731 
II l.7L 0.8L 0.28 100 4.0 1.2 L 8.7 0.6 0.36 0.54L 5 13 0.1 3.9 5.5 
18 4.0L I.SL 0.92 70 7.2 2.7 L 15 1.2 0.67 1.2 L 29 36 0.2 33 1.8 
6.1 1.3L 0.6L 0.24 100 2.7 0.92L 1.3 0.3 0.32 0.41L 6 3.8 0.1 37 4.1 
22 2.SL 2.6 0.83 260 12 1.9 L 38 0.8 0.27 1.9 L 6 10 0.4 15 12 
15 3.4L I.IL 0.59 40 6.7 1.6 L 15 0.4 0.27 0.73L 18 7.3 0.2 14 6.1 
13 2.5L l.lL 0.47 IO 6.8 1.7 L 16 0.6 0.068 0.78L 9 11 0.2 14 5.5 
8.9 3.9L I.SL 0.41 120 6.5 2.7 L 13 0.6 0.42 1.2 L 9 19 0.2 46 19 
4.4 3.0L 0 .71 0.24 80 2.5 1.2 4.1 0.3 0.47 0.44L 3 4.6 0.1 8.5 0.98 
7.3 2.6L l.2L 0.2 1 100 2.6 1.8 L 8.0 0.5 0.20 0.82L 5 24 0.1 92 9.8 
8.4 2.3L l.IL 0.64 60 4.2 1.6 1 9.0 0.5 0.31 0.71L 13 16 0.l 28 12 
IO 2.6L 1.21 0.61 110 4.6 1.7 L 16 0.7 0.038 0.79L 14 IO 0.2 15 15 
14 4.0L I.SL 0.39 240 5.8 2.7 L 7.6 0.4 0.14 1.2 L 9 7.2 0.1 77 18 
3.8 I.SL O.SL 0.21 100 1.9 1.2 1 9.1 0.2 0.22 0.56L 4 7.2 0.1 19 3.7 
6.1 2.IL I.OL 0.18 60 2.1 1.4 L 0.32 0.5 0. 19 0.65L 6 9.0 0.1 16 0.31 
19 5.51 2.51 0.67 180 5.3 3.8 L 0.48 1.6 0.19 1.7 L 17 30 0.2 25 1.3 
8.0 3.4L 1.51 0.37 190 4.3 2.3 L 3.5 0.9 0.23 1.0 L 13 13 0.1 26 1.2 
4.9 2.4L I.IL 0.29 80 3.9 1.6 L 8.8 0.4 0.022 0.73L 6 8.6 0.1 29 5.5 
17 7.7L 3.5L 0.70 220 8.8 5.3 L 8.8 2.4 0.032 2.4 L 21 49 0.3 70 0.35L 
46 3.3L I.SL 0.51 110 5 .1 2.2 6.6 0.5 0.60 1.0 L 6 11 0.2 55 1.0 L 
7.7 2.4L I.IL 0.28 220 2.4 1.7 L 2.0 0.5 0.30 0.75L 6 II 0.1 17 0.75L 
5.9 2.6L 1.21 0.24 50 3.4 1.7 L 6.4 0.4 0.086 0.791 4 8.0 0.1 43 0.68 
6.7 2.5L 1.lL 0.28 70 2 .7 1.7 1 4.2 0.5 0.072 0.771 6 9 .2 0.1 16 1.6 
8.3 2.91 l.3L 0.27 30 2.9 2.0 L 3.2 0.4 0.068 0.91L 6 12 0.1 17 2.4 
6.9 2.2L 1.01 0.40 40 3.2 1.5 L 5.6 0.5 0.068 0.69L 8 7.4 0.1 II 1.8 
4.8 l.6L 0.5L 0.33 30 2.0 0.741 0.37 0.4 0.058 0.33L 5 8 .3 0.1 4.9 1.8 
5.9 2.5L I.IL 0.82 130 2.7 1.7 L 0.99 0.9 0.068 0.78L 9 18 0.2 11 1.5 
5.0 2.41 1.lL 0.50L 140 4.5 1.6 L 15 0.3 0.020 0.73L 5 13 0.1 16 6.3 
22 6.3L 2.9L 0.77 150 6.9 4.3 L 7.4 l.l 0.18 1.9 L 17 29 0.2 460 0.86 
7.0 2.5L UL 0.32 60 4.0 1.7 L 9.5 0.6 0.058 0.77L 6 15 0.1 37 1.2 
6.6 3.31 I.SL 0.29 50 4.8 2.2 L 13 0.8 0.085 1.0 L 5 11 0.1 25 0.95 
5.6 2.lL I.OL 0.20 30 2.6 1.4 L 8.9 0.4 0.16 0.65L 4 6.5 0.1 15 0.65L 
13 4.8L 2.21 0 .54 170 5.6 3.3 1 6.3 1.0 0.072 1.5 L II 22 0.2 39 2.0 
8.8 2.51 UL 0.50L 20 2.7 1.7 L 1.0 0.4 0.084 0.77L 4 5.8 0.1 23 0.77L 
5.7 2.6L 1.2L 0.24 180 3.0 1.8 L 1.7 0.5 0.065 O.BOL 5 8.9 0.1 20 O.BOL 
24 IO L 4.SL 0.93 270 10 7.1 L 18 3.1 0.098 3.2 L 29 62 0.4 360 1.9 
7.9 3.81 l.7L 0.29 100 3.3 2.6 L 1.6 0.8 0.27 1.2 L 10 52 0.1 24 0.26 
7.4 4.31 l.9L 0.42 150 5.8 2.9 1 5.8 0.8 0.072 1.3 L 12 25 0.1 14 1.0 
Nb Nd Ni I' Pb 
ppm ppm ppm ppm ppm 
E E E xw WA 
2.2 28 35 420 8.9 
5.6 28 35 22L 14 
2.7 16 28 92 9.9 
1.9 9.2 29 44L 8.6 
II 9.4L 15 44L 29 
0.71 7.4 18 441 II 
8.6 20 36 48 22 
3.1 19 62 44L 34 
1.2 4.7L 19 44L 19 
2.8 27 35 150 2.3 
0.47 7.3 7.0 48 3.2 
2.3 17 9.5 150 ll 
0.72 5.7 5.3 74 0.411 
2.2 4.21 6.2 441 3.0 
0.48 10 25 441 6.7 
2.9 29 27 280 II 
2.5 15 46 83 II 
1.2 6.6 30 44L 6.9 
1.2 5.1 20 44L 7.1 
2.4 6.8 12 44L 3.5 
1.4 5.4 6.5 48 3.3 
0.47 l.4L 3. 1 44L 0.73 
I.I 5.3L 28 44L 4.0 
2.7 8.5 35 22L II 
3 .0 13 76 44L 20 
0.94 7.9 32 44L 7.1 
3.0 7.6 34 44L 8.7 
I.I 6.6 9.0 22L 3.1 
1.8 5.7L 8.4 221 5.9 
2. 1 4 .9 9.9 44L 2.9 
0.69 2.0 19 441 2.9 
0.41 6.7 5.5 87 1.2 
1.7 7.6 II 100 2. 1 
0.86 7.3 5.2 221 1.2 
1.3 5.8 8.7 441 1.7 
7.5 25 36 670 13 
1.6 19 13 580 2.3 
6.9 13 I 2 441 4.2 
2.3 3. lL 7.8 441 4.9 
0.90 3.9 11 44L 2.4 
2.7 6.IL 23 44L 13 
3.8 15 2! 79 7.0 
1.5 7.4 30 320 5.8 
2.1 5.6 40 441 2.3 
0.78 8.4 I ' 44L 2.0 
1.0 3.7 I! 441 1.5 
0 .78 1.71 5.1 44L 0.26L 
1.5 12 18 44L 1.9 
27 44 46 96 23 
1.2 6.6 28 150 17 
r:s 3.~ 18 4'1L 1.4 
4.4 12 17 441 3.6 
2.6 4 .21 12 44L 1.8 
1.7 28 16 230 13 
2.4 7.2 14 221 5.6 
2.8 8.6 25 22L 14 
0.86 4.2 18 580 6.3 
0.73 3.5 28 44L 17 
0.89 6.8 27 44L 14 
0.76 5.4 17 44L 3.6 
0.78 5.0 16 441 3.6 
0.74 4.5 7.4 22L 2.5 
1.2 3 .1 25 44L 2.3 
1.4 3.1 7.1 44L 2.1 
1.7 6.J 23 44L 9.9 
1.0 3.5L 4.9 44L l.lL 
4.1 6.9 9.0 44L 1.7 
0.67 1.3 15 44L 2.1 
3.7 22 62 44L 23 
I.I 5.7 7.8 44L i.OL 
2.1 6.7 2.7 44L 6.6 
4.2 7.8 4.9 44L 1.8 
1.8 5.SL 9.5 44L 27 
2. 1 6.2L 11 44L 21 
1.2 4.2 3.3 44L 1.6 
1.9 4.1 4.0 44L 1.3 
3.4 9.2 8.1 44L 6.4 
0.88 6.2 LO 44L IO 
1.3 6.2 5.9 44 1.7 
0.85 2.9 3.3 44L 1.7 
1.6 3.9 15 44L 6.4 
1.4 4.6L 17 441 3.3 
0.81 3.4 3.1 44L 0 .67 
1.4 4.8 17 441 1.9 
3.6 8.5 11 441 4.0 
0.35 2.3 2.1 44L 0.58 
0.59 1.9 3.4 44L 0.50 
0.70 I.OL 2.7 44L 0.93 
0.92 4.0 7.9 22L 9.2 
0.62 4.3 ii 441 4.1 
1.2 3.5L 23 441 6.5 
0.86 2.IL 6.5 441 0.65 
0.46 2.3 9.4 44L I.I 
1.3 6.2 14 221 11 
2.5 6.5 13 22L 8.5 
1.7 4.4 4.4 441 I.I 
0.83 2.5 7.8 44L 1.4 
2.9 13 9.4 44L 8.8 
1.3 5.5 7.6 44L 9.1 
2.5 7.1 8.9 441 5.1 
1.8 7.2 8 .5 441 5.5 
2.6 22 19 44L 6.5 
0 .36 3.8 16 44L 4.1 
1.2 4.2 7.1 44L 2.5 
0.78 3.7 4.2 221 1.9 
0.59 3.0 6.3 441 3.2 
1.4 3.1 4.8 44L u 
0.80 3.6 4.5 44L 1.4 
0.85 4.7 2.0 441 I.I 
1.6 4.6 2.3 441 7.0 
2.2 8.1 8 .9 100 3.8 
0 .84 2.5 5.2 44L 1.0 
1.4 6.3 5.9 44L 2.4 
1.0 3.8 IO 441 5.6 
I.I 4.2 4 .2 44L 5.1 
1.7 4.3 6.8 44L 1.2 
1.9 4.8 6.2 44L 1.9 
2.1 8.6 26 44L 11 
3.0 7.2 15 44L 6.0 
2.6 4.3L ll 44L 8.6 
1.3 4.9 8.4 441 0.43 
0.74 3.8 4 .0 44L 1.2 
0.66 2.1 5.3 44L 1.8 
1.3 3.5 6.2 441 4.8 
1.3 4.8 19 190 3.3 
9.0 46 52 3,500 26 
3.5 II 17 44L IO 
3.7 18 14 170 9.6 
1.5 5.3 II 160 6.5 
1.8 5.3 12 44L 9.5 
2.1 7.6 19 44L 13 
1.9 3.4L 14 44L 3.4 
1.9 6.0 17 44L 11 
2.2 20 17 44L 16 
1.2 6.7 9.2 44L 2.9 
3.1 11 37 180 23 
2.9 14 49 700 46 
1.6 5.8 34 260 26 
3.5 12 16 44L 6.9 
1.8 3.9 6.4 441 5.2 
4.0 9.6 II 44L 2.9 
1.6 10 15 180 20 
1.6 19 28 44L 12 
2.2 II 14 2,100 0.90L 
1.2 3.7 6.3 22L 3.7 
I.I 4.6 5.2 52 1.9 
4.8 16 14 87 6.6 
4.0 18 9.9 560 3.9 
3.2 7.6 14 220 1.9 
3.9 II 21 22L 13 
2.4 4.8L 21 44L 1.51 
2.2 4.3 12 140 2.7 
2.2 3.71 7.1 170 1.4 
2.1 3.6L 6.3 160 2.4 
3.8 7.2 10 160 2.4 
1.4 4.7 IO 240 2.8 
1.2 6.4 13 140 4.0 
2.7 3.9 15 160 5.2 
2.6 6.5 12 160 4.0 
4.3 13 31 350 15 
3.5 8.8 II 150 4.2 
1.6 6.4 14 210 4.8 
1.7 3.0L 8.5 230 1.7 
4.1 20 15 290 8.2 
2.8 4.5 7.9 22L 0.571 
3.7 5.8 7.7 22L 1.2 
6.7 26 27 74 II 
2.2 9.8 8.4 44L 3.6 
2.9 11 9.7 160 5.0 
Pd Pr Rb Sb Sc Se Sm Sn Sr Ta 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
E E NA NA NA NA NA E E NA 
0.14L 9.5L 30L 0.90 4.1 5.5 3.6 0.53 250 2.0 L 
0.22L 15 L 20L 0.70 5.7 8.0L 3.1 1.8 120 1.0 L 
0.141 9.61 23 2.5 7.7 IO L 4.6 1.2 44 2.0 L 
0.12L 8.11 14 1.0 L 4.6 4.6 1.9 0.181 79 0.28 
0.291 20 L 16 1.0 L 9.5 9.3 2.9 0.82 56 1.2 
0.08L 5.6L 30L 0.70 5.0 4.8 3.7 O.l2L 41 0.07 
0.39L 26 L 85 3.1 14 7.4 6.0 1.7 140 0.56 
0.28L 19 L 63 3.9 9.3 6.2 6.6 0.42L 54 0.32 
O.l5L 10 L 40L l.l 3.3 8.2 1.3 H 44 0.14 
0.32L 22 L 401 0.30 II 6.2 9.3 0 .48L 140 0.19 
0.07L 5.0L 401 0.70 2.7 II 2.4 0.llL 95 0.40L 
0.17L 11 L 38 u 3.7 15 1.7 0.25L 250 0.24 
0.08L II 301 0.30 1.8 6.6 1.9 H 90 0.06 
0.13L 8.9L 22 0.90 2.4 6.2 1.5 H 67 0. 13 
0.071 4.61 301 0.30 3.9 5.5 1.8 O.LOL 41 0.08 
0.21L 14 L 50L 1.0 8.9 II 4.3 0.79 370 0.37 
O.IIL 9.3 30L 3.0 13 6.4 4 .8 0.17L 190 0 .31 
0 .07L 4.7L 30L 0.60 4.0 4.2 1.7 3.6 48 0.14 
O.OSL 5.2L 40L 0.50 3.6 4.2 1.5 5.4 56 0.17 
O.IOL 7.0 30L 0.30 4.4 4.9 2.4 0.15L 48 0 .12 
O.OSL 5.6L 40L 0.20 4.0 5.1 1.3 1.2 160 0.12 
0.04L 2.91 20L 0.30 2.7 2.0 N H 28 0 .09L 
0 .17L IL L 301 0.40 13 6.5 3.8 0.25L 73 0.16 
0.14L 9.5L 9 1.5 8.6 5.5 2.3 0.64 48 2.0 L 
O.IIL 16 L 30 3.3 II 6.1 2.8 0.16L 64 0.601 
0.071 4.91 201 1.6 12 1.9 N O.IIL 46 0 .20L 
0.14L 9.2L 401 1.4 8.6 3.7 1.2 0.20L 41 0.21 
0.071 4.71 20L 0.30 1.4 2.8 1.0 H 30 0.901 
0.I8L 12 I. 20L 0.60 5.4 6 .9 1.8 0.46 45 2.0 L 
O.IOL 6.7L 9 0.30 3.3 4.2 2.6 1.1 42 0.17 
0.041. 2.91 50L 0.50 2.0 3.2 0.70 0.65 34 0.30L 
0.061 4. IL 20L 0.20 2.0 4.7 1.9 0.1 I 85 0 .901 
O.llL IO 24 0.50 2.4 8. 1 1.5 0.17L 55 0.15 
0.08L 5.3L 20L 0.30 2.0 5.1 1.6 H 41 0.90L 
0.081. 5.41 501. 0.50 3.0 4.9 I.I H 57 0.40L 
0.21L 14 L 60L I.I 9.6 5.6 4.0 1.7 360 0.47 
0.09L 14 L 50L 0.50 3.3 6.5 2.4 H 210 0.401 
0.161 II L 20 0.80 3.6 9.3 1.4 H 67 0.18 
O.lOL 6.6L 40L 0.10 2.7 2.7 1.3 0.15L 37 0.20 
0.05L 3.6L 7 1.0 L 2.0 2.2 1.3 I.I 30 0.10 
0.191 13 L 30L 1.0 L 4.4 3.0 1.7 0.29L 52 0.35 
0.131 8 .61 50L 0.50 4.8 5.6 1.9 H 95 0.22 
0.07L 4.61 30L 1.0 L 4.9 4.9 1.3 0. lOL 180 0.09 
0.06L 4.3L 40L 1.0 L 2.0 2.3 0.90 H 24 0.07 
0.06L 4.IL 301 1.0 2.2 4.9 1.8 H 96 0.08 
O.Q7L 5.0L 30L 0.20 1.9 1.4 1.3 H 30 0.10 
0.05L 0.9 301 0.30 0 .84 l.6 0.80 H 43 O.lOL 
O.LOL 6.71 50L 0.15 6.0 3.4 1.7 H 56 0.20L 
0.55L 37 L 53 1.2 12 9.3 6.1 4.1 280 1.6 
0.07L 4.8L 201 1.0 2.6 1.5 1.8 0.12 33 0.08 
-0.08L 5.71 30L 0.40 1.8 1.5 1.0 H 26 0:08 
0.09L 5.91 40L 1.3 3. 1 3.7 2.2 H 30 0.40L 
0.131 20 L 22 1.0 L 2.8 12 1.2 0.201 57 0.22 
0.131 9.0L 40L 1.0 5.4 2.5 3.9 0.28 180 0.19 
0.071 4.41. 20L 1.3 3.6 6.0L 1.5 0.39 31 1.0 L 
0.101 7.IL 20L 2.5 4.7 12 1.7 0.16L 32 1.0 L 
0.06L 3.9L 30L 1.7 5.7 2.2 1.9 0.55 35 0.10 
O.OSL 5.4L 30L 1.8 1.7 0.7 1.3 H 25 0.201 
0.07L 5.0L 30L 0.80 1.4 I.I 0.90 H 24 0.20L 
0 .051 8.IL 40L 1.3 2.4 4.0 LO H 41 0.40L 
0.071 4.4L 40L 0.80 1.2 1.2 LO H 22 0.30L 
0.06L 4.2L 20L 0.60 2.0 8.0L 1.3 H 17 1.0 L 
0.06L 4.lL 30L 0.80 2.5 1.7 0.70 II 19 0.40L 
O.lOL 6.5L 30L 0.30 1.9 2.0 1.3 H 38 0 .11 
0.091 6.11 401 1.5 2.8 2.3 1.7 H 26 0.401 
O.llL 7.3L 40L 0.30 1.2 1.6 0.60 H 57 0.40L 
0.071 4.71 30L 0.20 1.6 1.4 0.80 H 30 0.12 
0.04L 2.5L 20L 0.30 1.5 2.0 1.2 H 17 0.09L 
0.23L 16 L 30L 0.80 3.6 4.4 1.7 6.6 110 0.33 
O.IOL 6.91 40L 1.3 1.8 5.0 1.3 H 47 0.40L 
0.071 4.61 40L 0.60 2.5 3.8 1.2 0.47 5 1 0.22 
0.14L 9.3L 40L 0.80 2.4 4.9 I.I H 85 0.401 
O.ISL 12 L IO 0.60 4.1 3.7 1.5 0.27L 40 0.16 
0.161 II L 50L 2.3 2.8 3.9 1.2 H 34 0.50L 
0.09L 6.0L 40L 0.10 2.0 3.4 0.90 0.13L 57 0.40L 
0.13L 8.7L 50L 0.30 3.7 4.1 1.1 H 55 0.16 
0.121 8.4L 17 0.50 3.9 4.0 2.0 0.18L 74 0.30 
0.09L 6.41 30L 0.70 3.2 3.8 1.7 0.14L 27 0.12 
O.IOL 6.7L 40L 0.10 2.1 2.0 1.0 H 41 0.10 
0.05L 3.6L 30L 0.10 2.0 2.1 1.0 0.30 28 0.10 
0.12L 7.81 30L 0.50L 4.1 3.3 2.4 0.171 93 0.16 
0.141 21 L 40L 1.0 L 2.1 1.6 0.80 0.21L 46 0.18 
0.04L 2.5L 30L 0.20 0.97 2.8 0.60 H 33 0.301 
0.07L 4.9L 40L 0.30 3.3 2.8 0.70 H 30 0.40L 
O.IIL 16 L 40L 0.40 4.9 6.2 1.3 0.16L 62 0.24 
0.021 1.6L 30L 0.10 1.2 3.2 0.80 O.D3L 19 0.30L 
0.03L 2.11 401 0.10 0.84 2.5 0.60 H 62 0.20L 
0.031 2.21 30L 0.301 0.82 2.6 0.40 H 27 0.04 
0.071 4.51 20L 1.5 2.5 6.8 1.1 O.IOL 22 0.90L 
0.061 4.2L 20L 0.50 2.1 2.7 1.6 H 29 0.20L 
0.111 7.31 30L 0.80 3.3 3.3 1.8 H 37 0.06 
0.07L 4.4L 30L 0.301 2.2 2.7 0.60 H 39 0.08 
0.051 3.5L 30L 0.60 2.7 3.1 1.1 H 24 O.IOL 
0.041 2.SL 20L 3.5 2.2 3.1 1.5 0.06L 21 1.0 L 
0.081 5.21 20L 1.9 2.1 IO 1.7 H 28 2.0 L 
0.041. 2.5L 40L 0.20 1.6 2.6 0.60 H 34 0.301 
0.051 3.51 40L 0.20 2.0 2.7 0.90 H 73 0.30L 
0.121 8.lL 28 0.40 3.5 3.0 1.3 O.ISL 83 0.18 
O.OBL 5.21 30L 0.30 3.4 2.2 2.4 O. llL 33 0.23 
O.IOL 6.51 30L 0.70 3.9 2.3 1.6 1.1 47 0.22 
0.111 7.lL 20 0.30 4.2 2.6 2.0 1.7 34 0.28 
0.101 6.7L 50L 0.75 3.9 4.3 4.5 H 38 0.50L 
0.041 3.01 40L 1.2 3.0 2.0 2.1 0.07L 25 0.401 
0.071 4.9L 20L 0.20 2.9 5.0 1.4 H 22 0.10 
0.051 7.8L 6 0.30 2.8 2.9 I.I 0.08L 27 1.0 L 
0.04L 2.9L 30L 0.40 3.4 3.7 1.2 0.36 28 0.30L 
0.051 3.5L 40L 0.10 1.6 1.7 0.70 0.08L 23 0.30L 
0.05L 3.4L 40L 0.10 1.5 3.7 0.80 0.08L 24 0.30L 
0.071. 4.8L 40L 0.10 1.7 2.8 0.90 H 52 0.30L 
0.101 6.51 l3 0.60 3.9 4.8 1.2 0.49 44 0.17 
0.07L 5.0L 30L 0.20 2.4 1.7 1.0 H 41 0.301 
0.061 3.81 20L 0.40 1.4 1.4 0.70 H 23 0.06 
0.081 5.31 30L 0.40 2.6 4.6 I.I 0.16 38 0.20 
0.051 3.21 401 0.25 1.5 2.8 0.85 H 24 0.50L 
0.081 5.41 40L 0.30 2.9 2.9 1.5 u 79 0.19 
0.081 5.2L 30L 2.5 1.5 1.9 0.70 H 76 0.14 
0.061 4.21 30L 0.10 1.7 3.7 0.80 H 38 0.30L 
0.06L 3.9L 50L 0.40 3.1 3.8 1.7 H 25 0.501 
0.101 6.SL 30L 0.50 2.3 2.8 0.90 H 41 0.40L 
0.141 9.2L 14 0.70 4.3 2.9 2.2 0.20L 36 0.23 
0.081 5.7L 8 0.45 1.7 3.2 1.3 H 22 0.50L 
0.051 3.lL 40L 0.20 1.6 4.2 0.90 0.07L 31 0.30L 
0.041 2.SL 40L 0.15 1.4 4.3 0.95 H 35 0.50L 
O.IOL 6.91 40L 0.50 2.1 4.8 0.80 H 44 0.09 
0.111 7.21 IO 1.0 L 2.8 4.9 1.2 0.16L 46 0.21 
0.82L 55 1 150 1.8 16 7.0 7.4 4.7 200 0.85 
0.251 17 L 60L 1.0 7.2 4.9 2.9 0.37L 75 0.41 
0.28L 19 L 41 0.60 8.4 6.3 4.4 2.0 190 0.50 
0.12 6.91 30L 2.0 L 2.0 3.1 0.80 H 62 0.30L 
0.09L 13 L 40L 1.0 2.9 3.0 1.0 H 26 0.16 
O.OBL 5.5L 30L 1.2 1.8 1.9 0.90 H 35 0.30L 
O.IIL 16 L 40L 0.50 2.6 5.9 0.80 H 31 0.40L 
O.OBL 5.4L 40L 1.5 3.0 4.4 1.0 H 28 0.16 
O.lBL 12 L 40L 0.80 6.3 3.4 3.0 0.27L 92 0.42 
0.06L 4.11 30L 0.50 1.7 1.2 I.I 0.09L 40 0.10 
0.13L 8.7L 24 19 6.5 3.3 2.3 0.19L 35 0.24 
0.111 16 L 13 4.8 3.3 1.8 1.6 0.16L 200 0.30L 
0.111 17 L 30L 3.1 3.6 1.2 1.3 0.17L 52 0.21 
0.181 27 L 30 2.5 4.0 4.3 1.5 H 62 0.29 
0.071 4.41 30L 1.0 1.5 2.8 0.70 H 31 0.30L 
0.121 8.2L 50L 0.80 2.2 3.3 1.0 O.lSL 64 0.401 
0.111 7.lL 40L 2.9 2.8 1.3 2.4 O.l6L 160 0.18 
0.121 8.4 40L 5.2 3.4 1.2 2.2 0.70 36 0.18 
0.181 12 L 40L 0.30 2.6 1.3 1.4 H 81 0.17 
0.081 5.6L 20L 1.4 1.8 3.4 1.0 0.12L 32 1.0 L 
O.IOL 14 L II 0.40 2.1 2.2 1.0 0.14L 58 0.801 
0.251 17 L 18 0.90 5.9 9.0L 2.7 0.38L 93 2.0 L 
0.151 23 L 17 0.50 3.7 7.0L 1.9 0.23L 170 0.901 
0.111 7.3L 20L 1.3 2.5 7.0L 1.5 H 47 0.901 
0.351 24 L 43 0.60 7.4 9.0L 3.6 0.53L 84 2.0 L 
0.151 10 L 50L 0.40 1.9 3.0L 1.7 H 110 D.401 
0.111 7.5L 8 2.0 1 2.4 1.7 0.80 0.17L 46 0.21 
0.121 7.9L 30L 1.0 L 2.1 1.7 0.60 0.171 49 0.11 
0.111 17 L LO 1.0 L 2.5 1.3 0.80 0.17L 36 0.17 
0.13L 20 L 8 1.0 L 2.5 1.8 0.90 0.201 44 0.21 
0.101 6.91 30L 2.0 L 2.6 1.4 I.I 0.15L 41 0.15 
0.05L 3.3L 30L 1.0 L 1.7 2.4 0.80 0.071 31 0.301 
0.111 7.SL 18 1.0 L 5.7 2.4 2.3 0.17L 33 0.25 
0.111 7.31 20L 2.9 2.9 5.3 1.2 H 63 1.0 L 
0.291 19 L 26 2.0 L 5.7 7.0 2.6 0.431 83 0.33 
O.llL 7.7L 40L 1.0 L 3.0 3.0 0.90 0.57 52 0.26 
0.15L 22 L 40L 1.0 L 2.9 1.3 0.90 0.64 48 0.o7 
O.lOL 6.51 301 2.0 L 1.7 2.1 0.60 0.141 32 0.30L 
0.22L 15 L 40L 2.0 L 5.0 1.4 1.8 0.78 98 0.26 
O.IIL 7.7L 201 0.50 1.5 6.1 0.80 H 46 0.90L 
0.12L 8.01 20L 0.30 1.9 3.1 1.0 H 42 1.0 L 
0.48L 32 L 42 2.7 8.8 1.0 5.4 0.711 120 0.74 
0.17L 12 L 20 0.20 3.4 4.3 1.7 0.261 89 0.19 
0.19L 13 L 18 2.0 L 4 .5 2.6 1.5 0.76 68 0.24 
Th Th TI 
ppm ppm ppm 
NA NA NA 
0.61 2.5 0.64L 
0.46 3.5 1.0 L 
0.49 5.8 0.65L 
0.32 2.8 0 .55L 
0.99 12 1.3 L 
0.39 2.9 0.381 
0.64 9.5 1.8 L 
0.99 7.1 1.3 L 
0.19 2.0 0.681 
1.3 2.9 1.5 L 
0.31 1.5 0.341 
0.15 3.1 0.771 
0.20 1.0 0.38L 
0.18 1.8 0.601 
0.27 1.9 0.3 11 
0.66 4.9 0.95L 
0.83 4.4 0.52L 
0.28 1.8 0.321 
0.20 1.8 0.351 
0.27 2.4 0.45L 
0.23 1.8 0.38L 
0.31 0.60 0.20L 
I.I 5.0 0.761. 
0.30 3.1 0.64L 
0 .23 3.3 0.49L 
0.30 1.7 0.33L 
0.09 3.0 0.63L 
0 .28 0.80 0.32L 
0.40L 4.5 0.82L 
0.33 2.1 0.46L 
0.12 0.80 0.20L 
0.45 1.1 0.281 
0.19 1.6 0.521 
0.41 1.0 0.361 
0.20 1.5 0.36L 
0.71 7.5 0.96L 
0.26 2.3 0.411 
0.20 2.7 0.75L 
0.36 2.2 0.45L 
0.46 I.I 2.7 
0.33 3.3 0.88L 
0.27 3.0 0.58L 
0.42 1.5 0.31L 
0.34 0.90 0.29L 
0.71 0.90 0.28L 
0.30 1.4 0.341 
0.20 0.40 0.24L 
0.43 1.4 0.451 
0.83 II 2.5 L 
0.22 1.4 0.32L 
0.19 u 0.39L 
0.49 2.1 0.40L 
0.26 2.0 0.601 
0.64 4.6 0.6LL 
0.57 2.0 0.30L 
0.43 2.7 0.48L 
0.34 1.6 0.26L 
0.29 0.50 0.36L 
0.24 0.50 11 
0.30 0.90 0.25L 
0.24 0.80 0.30L 
0.35 0.75 0.29L 
0.22 1.0 0.28L 
0.14 1.4 0.44L 
0.21 1.5 0.41L 
0.13 0.90 0.50L 
0.12 1.2 0.32L 
0.20 0.80 0.17L 
0.35 3.1 I.I L 
0.21 1.2 0.46L 
0.23 2.3 0.31L 
0.19 1.7 0.63L 
0.26 2.1 0.831 
0.25 1.9 0.76L 
0.09 1.5 0.40L 
0.25 2.3 0.59L 
0.30 3.1 0.57L 
0.24 1.9 0.43L 
0.13 I.I 0.45L 
0.23 1.0 0.24L 
1.0 1.7 0.53L 
0.18 1.5 0.66L 
0.12 0.70 0.17L 
0.23 1.1 0.33L 
0.32 3.0 0.50L 
0.16 0.50 O.llL 
0.13 0.40 0.14L 
0.14 0.60 0.15L 
0.3 1 I.I 3.6 
0.24 0.60 0.29L 
0.27 1.0 0.50L 
0.33 0.70 5.6 
0.16 0.70 0.24L 
0.34 1.0 0.19L 
0.38 I.I 0.36L 
0.16 0.60 0.17L 
0.21 0.90 0.24L 
0.24 2.6 0.56L 
0.72 1.5 0.36L 
0.29 2.5 0.44L 
0.30 3.1 0.48L 
0.68 1.6 0.46L 
0.39 0.80 0.20L 
0.24 1.5 0.33L 
0.32 0.95 0.241 
0.23 2.1 1.2 
0.21 1.0 0.24L 
0.19 1.0 0.23L 
0.19 1.2 0.331 
0.10 2.3 0.44L 
0.20 1.3 0.34L 
0.1 I 0.90 0.26L 
0.16 1.7 0.36L 
0.30L 0.60 0.22L 
0.31 2.2 0.361 
0.11 1.0 0.35L 
0.14 I.I 0.29L 
0.34 0.95 0.26L 
0.22 1.4 0.46L 
0.27 3.1 0.62L 
0.28 1.0 0.39L 
0.16 0.90 0.21L 
0.16 0.60 0.19L 
0.13 1.0 0.46L 
0.26 1.7 0.491 
1.0 13 3.7 L 
0.69 4.6 1.1 L 
0.59 6.2 1.3 L 
0.18 1.7 0.46L 
0.17 2.0 D.40L 
0.23 1.3 0.37L 
0.14 1.8 0.49L 
0.20 1.8 0.36L 
0.66 4.5 0.83L 
0.13 1.3 0.28L 
0.78 2.6 0.59L 
0.35 1.6 0.49L 
0.23 2.2 0.52L 
0.19 2.3 0.81L 
0.17 0.90 0.30L 
0.13 2.0 0.55L 
0.40 2.1 0.48L 
0.45 2.4 0.53L 
0.26 1.6 0.83L 
0.40L 1.0 3.9 
0.23 1.7 0.44L 
0.44 4.8 1.2 L 
0.31 2.4 0.71L 
0.49 1.2 0.49L 
0.53 6.4 1.6 L 
0.36 1.3 0.69L 
0.17 1.8 0.51L 
0.20 1.3 0.53L 
0.13 1.8 0.52L 
0.20L 1.7 0.62L 
0.25 1.8 0.47L 
0.17 1.1 0.23L 
0.36 3.8 0.52L 
0.501 1.6 0.49L 
0.36 4.3 1.3 L 
0.29 2.0 0.521 
0.27 2.1 0.69L 
0.19 1.2 0.44L 
0.46 3.7 1.0 L 
0.20 1.3 0.521 
D.40L 1.4 0.64L 
0.97 7.9 2.2 L 
0.18 2.6 0.79L 
0.34 3.2 0.89L 
OHIO DIVISION OF GEOLOGICAL SURVEY 
INFORMATION CIRCULAR NO. 52 
TABLE4 
u V w y Yb Zn Zr 
ppm ppm ppm ppm ppm ppm ppm 
NA E NA E NA WA E 
1.0 33 1.4 15 1.7 100 18 
1.7 61 2.0 13 1.4 26 39 
2.2 3 1 1.6 10 1.9 20 21 
1.0 23 1.4 6.9 I.I 12 20 
6.0 35 1.3 15 2.3 5.0 130 
0 .65 16 0.80 3.9 1.2 14 5.7 
4.0 86 u 11 2.6 74 58 
3.7 54 1.0 18 2.8 240 22 
I.I 14 0.50 4.1 0.9 19 9.0 
2.2 28 O.SOL 15 3.4 240 23 
1.3 13 0.60 3.6 0.8 II 5.1 
3.2 28 1.2 5.3 0.7 18 18 
0.26L 6.2 0.20 3 .9 0.7 6.2 4.3 
0.94 13 0.80 4.1 0.6 17 14 
0 .44 13 0.50 4.2 1.0 23 3.6 
1.7 37 0.61 9.7 2.3 93 17 
9.0 75 1.5 14 2.4 55 26 
3.3 16 0.50 4.3 0.6 19 7.6 
5.6 20 0.80 5.8 0.7 17 12 
8.0 24 0.50 4.9 0.9 42 15 
5.2 15 0.50 3.7 0.7 22 10 
4.7 4.7 0.60L 5.6 0.2L 13 3.3 
2.5 36 0.30 16 3.3 3 1 26 
13 32 0.70 9.1 1.4 81 25 
35 83 1.3 8.6 0.7 45 25 
16 14 0.701, 7.9 0.21 13 12 
13 20 1.4 6.1 0.6 24 27 
0.33L 9.0 0.30 6.9 0.6 15 II 
2.2 20 0.40 5.2 0.9 16 28 
4.5 13 0.70 6.6 1.0 19 13 
0.69 8.6 1.3 3.1 0 .4 14 5.2 
0.32L 7.3 0.30 4.8 0.7 21 5.7 
3.9 18 0.70 5.5 0 .7 16 14 
1.6 IO 0.30 6.4 0 .8 7.2 8.6 
1.4 19 0.50 5.5 0.6 13 11 
2.4 33 0.40 13 1.9 38 46 
1.3 17 0.50 7.3 0.7 12 14 
2.2 21 1.0 12 1.0 21 3 1 
0.55 9.7 1.6 6.3 1.2 24 9.3 
4.2 13 1.3 8.5 I.I 9.0 9.5 
2.4 17 1.4 6.9 1.5 36 23 
2.9 23 0.70 12 I.I 22 33 
0.82 19 1.5 8.7 1.5 12 25 
2.1 16 0.80 10 0.7 30 18 
1.2 9.6 0.90 12 2.1 9.0 8.4 
0 .47 7.4 1.1 5.6 0.9 24 IO 
0.36 3.5 1.2 5.7 0.7 15 4.1 
2.5 9.8 I.I 6.0 1.7 44 6.4 
9.9 65 1.8 20 3.1 120 190 
1.3 11 1.6 6.5 I.I 77 II 
1.2 8.4 1.4 4.5 0.7 18 9.2 
2.7 17 0.60 17 1.9 39 33 
3.1 18 0.60 6.2 0.7 20 40 
2.0 42 I.I 15 1.6 25 18 
1.6 LO 0.60 11 1.5 27 21 
2.6 21 0.60 11 1.6 24 19 
1.0 9.7 0.50 2.9 1.0 27 4.7 
0 .62 4.7 0 .80 5.1 0.9 46 5.6 
0 .14L 4.0 0 .90 5.7 0 .8 100 5.8 
0.67 9.2 1.0 9.2 0 .7 8.1 11 
0.98 7.2 0.90 7.8 0.8 17 10 
1.4 6.8 0 .95 5.1 1.0 12 9.9 
2.6 8.4 1.3 4.4 0 .8 42 13 
0 .87 7.1 1.0 2.7 0 .5 33 7.2 
1.0 12 1.4 6.6 0 .8 41 16 
0.251 6.2 0 .60 2.8 0 .3 22 7.7 
0.92 11 0.40 6.3 0 .5 47 32 
0.97 4.4 1.4 4.4 0.9 9.6 4.8 
0.47 30 1.3 9.8 1.7 30 27 
0 .32 9.9 0.50 6.8 0.6 IO 12 
0.76 II I.I 5.4 0.6 II 15 
1.4 18 1.0 7.4 0 .5 8.4 32 
1.6 12 0.80 3.1 0.8 16 IO 
0.91 14 1.9 5.5 0.5 14 20 
0.36 8.8 1.0 4.1 0.4 3.4 14 
0.97 14 I.I 5.1 0.6 8.1 15 
1.8 21 1.4 8.2 0 .9 15 20 
3.5 15 1.0 4.3 0.9 27 6.6 
1.2 8.7 0.50 3.1 0.6 25 7.1 
0.72 7.4 0.70 3.9 0.8 25 4.8 
1.2 13 0.60 17 1.6 15 21 
0.43 17 O.BOL 3.6 0.6 17 21 
0.76 6.3 0.60 4.4 0.4 6.9 8.9 
2.9 15 0.40 7.2 0.6 86 14 
4.1 26 0 .60 ,IO 1.3 8.6 24 
0.26L 2.8 0 .80 3.9 0.5 15 4.1 
0.73 3.7 0.60 3.4 0.4 14 4.3 
0.27L 4.5 0.40 4.5 0.4 6.4 7.0 
0.86 II 0 .40 6.0 0.7 7.9 9.2 
0.92 5.4 1.0 6.0 0.8 28 4.5 
1.0 7.2 1.4 5.0 1.0 19 5.3 
0.84 7.2 0 .80 5.0 0.7 6.5 6.2 
0.41 4.3 u 3.3 0.7 12 4.2 
0.65L 8.6 0.50 15 1.1 11 15 
0.57L 12 0.60 13 1.0 7.7 20 
1.8 6.7 0 .40 7.8 0.5 20 14 
0.84 9.4 0 .60 4.9 0.6 14 4.8 
1.6 19 0.50 9.0 0.9 25 32 
3.1 II 0.80 5.9 1.9 84 5.2 
1.7 17 0.90 5.9 1.3 24 16 
4.2 16 u 4.0 1.3 39 8.2 
1.3 24 0 .75 14 1.4 120 18 
0.95 5.3 1.9 4.4 1.0 9.7 2.4 
0 .66 9.4 0 .60 4.2 0.8 35 7.9 
1.7 9.4 0.55 5.7 0.9 15 9.4 
1.4 9.2 0.90 4.6 0.7 8.8 5.6 
0 .29L 7.3 0.50 6.2 0.5 49 13 
1.4 7.0 0.50 4.1 0.5 13 7.0 
0.42 7.1 0.60 3.7 0.4 3.2 9.9 
0.80 15 1.5 4.0 0.6 7.0 9.5 
1.3 13 0 .60 6.9 0.6 29 23 
0 .281 4.7 0 .60 2.5 0 .5 28 4.8 
0.76 12 0.50 3.6 0 .7 13 7.6 
1.2 5.6 0.70 4.1 0.4 8.5 7.1 
0.76 11 1.3 5.4 0.9 9.5 11 
I.I 12 0 .60 3.7 0 .3 20 13 
0.66 9.9 0.40 5.3 0.4 17 17 
0.89 12 0 .55 9.7 1.0 13 15 
2.1 19 1.0 8.5 0.6 18 25 
5.7 16 1.0 3.6 1.0 II 13 
0.27L 9.2 0.60 5.5 0.7 13 8.2 
0 .52 6.0 0.70 4.6 0.4 22 6.9 
0 .39 4.9 0 .60 3.1 0.5 6.6 4.1 
0.42 6.9 0.60 2.6 0.5 8.3 6.8 
1.2 16 1.2 5.6 0.9 IO 9.9 
12 90 1.3 24 3.8 90 66 
2.9 32 0.80 7.0 2.1 35 22 
4.3 37 0.80 5.9 1.9 34 22 
l.4 16 0.90 4.9 0.5 15 12 
u IO 0.50 2.9 0.6 12 9.5 
0.41 9.7 0.90 9.7 0.7 35 19 
1.5 12 0.50 3.9 0.6 8.5 11 
1.4 14 0.70 6.4 0.9 23 12 
0.81 24 I.I 6.7 1.9 12 12 
1.5 12 1.5 6.7 0.7 14 9.8 
1.8 31 1.2 13 2.3 420 15 
0.60 17 2.1 II 1.1 BO 16 
u 15 1.9 4.8 1.0 130 9.9 
4 .6 21 1.1 11 1.0 27 35 
1.8 7.8 0.70 7.2 0.6 7.2 18 
1.3 18 0.90 8.3 0.6 9.8 42 
0 .64 13 LO 6.0 1.1 40 13 
I .I 19 1.1 8.6 1.3 36 14 
1.4 20 2.1 8.8 1.0 52 22 
0.31L 9.1 1.0 4.1 0.6 17 LO 
0.321 8.6 0.30 2.7 0.5 11 II 
1.5 30 0.50 8.8 1.2 35 56 
0.45 20 0.60 7.7 0.9 25 35 
0.76 17 1.0 9.3 0.8 22 37 
2.1 35 0 .70 8.1 1.7 53 33 
2.0 12 0.40 7.0 0.8 60 14 
0.48 12 0 .40 3.1 0.5 16 18 
0.80 14 0.50 4.4 0.5 13 22 
0.78 12 0.40 3.3 0 .5 15 18 
0.47 16 0.50 5.2 0.5 16 34 
0.70 11 0.90 4.0 0.6 14 11 
1.1 12 0 .40 4.9 0.5 IO 9.8 
1.7 18 0.90 7.5 1.3 23 25 
1.2 15 1.0 8.2 0.9 36 25 
1.8 31 0.95 II 1.2 66 57 
0.77 18 1.3 9.4 0.9 21 28 
0.90 16 1.5 5.7 0.9 14 15 
0.55 9.5 1.9 3.2 0.4 15 12 
1.4 28 1.4 10 1.2 33 36 
0.76 9.4 0.50 3.5 0.4 6.3 25 
1.3 11 0.40 4.4 0.4 15 27 
4.1 48 0.90 18 2.7 71 71 
1.4 15 1.6 3.3 0.6 10 16 
1.2 25 0.70 4.9 0.8 15 23 
DGS As h Si02 Al20a CaO MgO Na20 K,0 Fe20 a Ti02 P,O, so, Ag B Ba Be Township Seam file % % % % % % % % % % % ppm ppm ppm ppm 
no. XA XA XA WA WA XA XA XA xw XA E E E E 
CARROLL COUNTY 
Brown Middle Kittanning (No. 6) 1247 9.4 40 26 2.2 0.85 0.26 2.1 24 L.2 O.llL l.8 0.63 500 240 2 1 
Ea.s t Mahoning 1378 10.7 44 19 1.5 0.51 0.16 2.1 26 1.0 1.5 1.3 1.6 400 780 40 
Lee Harlem 1244 L0.5 46 24 0.76 0.93 0.22 2.6 19 1.0 0.40 1.2 0.20 600 550 35 
Ames 1242 18.0 28 12 3.6 0.65 0.15 1.7 45 0.58 2.6 3.0 0.38 380 260 14 
Pe rry Harlem 1241 11.6 62 25 0.60 1.4 0.22 3.4 4.4 1.2 0.09L 0.55 0.39 180 1,500 14 
Rose Lowe r Kit t a nning (No. 5) 1246 9.7 40 23 4.2 0.51 0.28 1.4 26 1.3 0. lOL 2.4 0.55 500 190 13 
Middle Kittann ing (No. 6) 1233 9.8 32 19 1.6 0.60 0.26 1.5 37 0.92 0.10 1.9 0.55 300 1,900 10 
1236 5.3 4 1 30 2.4 0.73 0.34 1.7 16 1.4 0.191 2.3 0.50 500 300 5 1 
Lower Freeport (No. 6A) 1234 10.1 35 21 1.3 0.58 0.22 1.4 37 0.75 O. I OL 1.7 0.66 300 240 8.2 
Upper Freeport (No. 7) 1235 24.9 52 25 0.55 0.83 0.22 2.3 17 1.2 0.04L I.I 0.33 310 330 7.8 
1235-1 28.2 55 24 0.88 0.98 0.15 2.6 12 1.3 0.13 1.2 0.78 260 420 7.3 
COLUMBIANA COUNTY 
Hanover I Upper Freeport (No. 7) 1377 10.1 28 16 1.6 0.45 0.26 1.4 47 0.63 0.36 1.4 0.48 320 260 17 
Mahon ing 1376 11.4 50 21 0.78 0.81 0.24 2.4 21 1.3 0.52 0.70 0.76 300 320 30 
COSHOCTON COUNTY 
Ada ms Lower Kitta nning (No. 5) 1255 5.3 47 29 3.7 0.78 0.39 1.5 7.0 1.3 O.l9L 3.8 0.22 460 340 56 
1262 19.2 46 17 0.57 0.30 0.13 0.74 29 1.8 0.05L 1.2 0.37 380 92 16 
Middle Kittann ing (No. 6) 1256 11.5 26 17 2 1 2.3 0.10 1.4 7.6 0.62 0.09L 19 0.59 99 2,000 20 
1263 14.3 47 20 0.9 1 0.56 0.23 1.5 26 I.I 0.07L l.2 0.27 310 190 7.2 
Bedford 1167 3.7 29 19 3.6 0.25 0.42 0.68 39 0.87 0.27L 6.2 0.30 680 180 61 
Frankli n L 159 7.2 30 19 1.6 0.55 0.30 L.l 45 0.75 0.141 3.4 0.63 400 150 29 
Keene Lower Kittanni ng ( No. 5) 116 1 12.7 38 20 1.3 0.55 0.23 1.6 35 I.I 0.14 2.2 0.83 390 580 13 
Middle Kittanning ( No. 6) 11 62 10.8 46 26 1.2 0.55 0.12 1.8 20 1.7 0.09L 2.2 0.57 250 470 22 
11 87 2.3 32 25 3.5 0.76 0.82 0.71 29 1.2 0.43L 5.0 0.57 460 190 90 
Lafayette Lower Kit t anning ( No. 6) 1259 6.7 35 23 2.0 0.32 0.44 0.41 30 I.I I.I 2.3 0.92 460 250 37 
Middle Kittanning (No. 6) 11 60 3.1 20 17 3.7 0.55 0.69 0.37 49 0.84 0.32L 6.0 0.95 460 270 77 
Oxford Lower Kittanning ( No. 5) 1257 6.3 34 20 1.9 0.48 0.47 0.82 34 0.92 0.161 2.7 0.76 350 150 45 
126 1 6.0 3 1 20 2.5 0.55 0.40 0.66 35 0.72 0.171 3.1 0.45 300 250 34 
Middle Kittanning ( No. 6) 1260 3.2 22 18 3.9 0.78 0.67 0.86 41 0.89 0.3 1L 3.5 0.42 320 480 35 
GALLIA COUNTY 
Clay Pittsburgh (No. 8) 1146 8.3 30 20 1.6 0.53 0.22 1.3 39 0.70 0.061 I.I O.ZO 500 190 14 
1147 9.6 41 21 I.I 0.65 0.18 1.7 28 0.99 0.13 0.42 0.28 460 390 6.7 
11 47-1 25.2 5 1 22 0.64 0.73 0.1 8 2.2 18 1.2 0.08 0.02L 0.14 220 370 4.5 
1147-2 15.4 47 23 1.4 0.65 0. 19 2.3 2 1 1.0 0.83 0.07 0.14 350 650 14 
Harrison 1140 10.7 34 17 1.4 0.60 0. 15 1.4 39 0.77 0.47 1.4 0.26 500 620 17 
1140-1 35.1 55 23 0.48 0.93 0.19 2.6 13 1.0 O.OlL 0.02L 0.10 150 300 7.4 
Redston e ( No. 8A) 1141 10.7 32 20 1.8 0.41 0.20 1.1 38 0.72 0.34 0.82 0.30 300 370 25 
Wa lnul Midd le Kittanning (No. 6) 11 39 6.6 3 1 25 1.7 0.41 0.18 0.76 36 0.82 0.08L 1.3 0.46 700 170 45 
GUERNSEY COUNTY 
J ackson Upper Freeport (No. 7) 1163 8.6 40 24 I.I 0.46 0. 19 1.4 3 1 1.3 0.12L 1.7 0.54 400 180 26 
Anderson 1164 17.7 38 18 1.4 0.83 0.22 2.0 35 0.80 0.061 2.9 0.15 350 330 25 
Londonderry Pittsburgh (No. 8) 1165 14 .9 30 16 2.7 0.41 0.16 1.1 47 0.55 0.07L 3.2 0.45 250 420 11 
Washington Anderson 1166 6.5 28 16 1.5 0.33 0.22 0.71 51 0.82 0.16T . 2.1 0.53 200 160 48 
HARRISON COUNTY 
Archer Pittsbu rgh (No. 8) 1363 II.I 43 19 0.74 0.53 0.28 1.4 30 0.95 0.28 0.98 0.22 550 210 7.7 
1371 11.6 40 17 9.2 0.61 0.26 1.6 21 0.84 0.34 4.0 O.lOL 380 340 16 
Redstone (No. SA) 1364 28.6 5 1 20 0.64 1.2 0.40 Z.4 20 0.84 0.28 1.5 O.lOL 210 380 9.8 
1365 L 1.3 55 25 3.1 0.76 0.28 2.2 7.7 I.I 0.31 1.3 0.101 500 340 49 
German Pit tsburgh (No. 8) 1373 11.3 49 21 0.92 0.65 0.26 1.8 2.4 0.97 0.32 1.4 0. 19 400 290 II 
Redstone ( No. SA) 1366 14.9 50 19 1.7 0.85 0.30 2.2 21 0.92 0.32 1.4 0.16 400 3 10 27 
Washingt on Upper Freeport (No. 7) 11 74 8.1 41 20 I.I 0.56 0.20 2.0 34 0.92 0.121 1.3 0.49 500 450 39 
HOCKING COUNTY 
Starr I Lower Freeport (No. 6A) 1375 10.6 39 23 1.1 0.53 0.20 1.5 31 0.80 0.41 1.5 0.45 450 200 26 
Wa rd Upper Freeport ( No. 7) 1151 10.7 29 13 0.94 0.25 O.O I L 0.60 55 0.94 0.091 I.I 0.72 460 94 21 
Washington Cla rion (No. 4A) 1150 4.3 38 29 3.2 0.50 0.55 0.70 19 0.89 0.23L 4.8 0.50 460 150 91 
HOLMES COUNTY 
Berlin Lower Kittann ing (No. 5) 121 2 7.4 40 19 1.6 0.58 0.38 I.I 3 1 1.2 0.14L 2.1 0.38 220 330 21 
12 16 5-2 36 27 0.29 0.43 0.73 0.78 36 0.52 0.191 0.88 -0.63 280 160 3.7 
Middle Kittanning (No. 6) 1207 6.2 20 14 1.4 0.35 0. 19 0.43 59 0.52 0.161 2.2 0.48 220 670 53 
1208 10.8 16 8.6 0.97 0.25 0.20 0.41 70 0.43 0.091 1.5 0.76 140 140 34 
Clark Brookville (No. 4 ) 1214 11.4 46 28 1.8 0.73 0.27 1.6 14 1.7 0.1 7 1.7 4.7 200 2,300 61 
Middle Kittanning (No. 6) 1271 6.5 12 8.5 1.9 0.33 0.20 0.37 63 0.47 0. 151 2.2 0.52 400 32L 44 
Hardy Drookville (No. 4) 123 1 6.9 41 32 3.1 0.48 0.44 0.70 16 0.92 0.141 Z.4 0.68 400 1,500 46 
1239 7.6 45 32 3.9 0.68 0.38 I.I 9.9 1.4 0.131 3.8 0.95 1,000 1,800 53 
Lower Kitta nning ( No. 5) 1232 9.8 26 16 1.7 0.40 0.34 0.90 49 0.53 0.101 2.0 0.55 250 260 15 
1232-1 54 .5 62 23 0.49 0.91 0.15 2.8 6.0 2.0 0.04 1.0 0.15 2 10 570 6.8 
Paint 1223 7.0 46 24 2.3 0.68 0. 16 1.2 20 1.2 0.49 1.7 0.65 320 280 51 
Salt Creek Broo kville (No. 4) 1215 9.8 45 28 1.9 0.75 0.30 1.7 17 12 O. IOL 2.3 0.57 280 470 47 
Waln ut Creek Lower Ki ttanning (No. 5) 1213 8.4 27 18 1.3 0.45 0.34 0.98 47 0.94 0.121 1.9 0.59 300 270 22 
Middle Kittanning (No. 6) 1209 5.2 19 13 1.9 0.38 0.39 0.43 54 0.62 0.191 3.0 0.46 280 1,800 18 
JACKSON COUNTY 
Bloomfield Lower Kittanning (No. 6) 1144 8.7 32 19 1.4 0.35 0.02 0.94 43 0.97 O.IIL 2.5 0.80 460 220 21 
Libe rty Sharon (No. l ) ll34 13.9 44 34 1.6 0.90 0.20 2.1 8.5 0.92 0.69 0.90 1.6 l,000 840 2 1 
11 35 21.7 49 37 0.62 0.96 0.18 2.5 3.8 1.3 0.021 0.02L 0.18 680 510 14 
Madison Lower Kittanning (No. 5) 1268 13.0 40 19 1.4 0.73 0.10 2.0 30 1.0 0.081 1.7 0.14 330 260 13 
Middle Kit tanning (No. 6) 1137 4.l 33 25 2. 1 0.50 0.11 0.66 30 1.1 0.121 2.2 1.0 960 300 92 
11 38 7.7 31 27 1.2 0.48 O.IO 1.2 41 0.90 0.06L 0.82 0.44 500 300 48 
Milto n Cla rion (No. 4A) 1148 6.1 32 26 3.3 0.61 0.16 0.84 28 0.77 0.33 3.3 0.43 1,200 260 56 
1148-1 11.4 46 21 1.4 0.81 0.09 2.3 23 0.89 0.20 0.77 0.14 320 350 13 
Lower Kittanning ( No. 6) 1258 13.2 50 33 0.69 0.91 0.18 3.0 6.1 1.0 0.40 1.2 0.28 450 680 32 
JEFFERSON COUNTY 
Jsland Creek Pittsburgh (No. 8) 1374 13.4 49 22 0.56 0.61 0.34 1.7 22 1.0 0.27 0.88 0.22 370 480 8.7 
Ross 1372 10.2 50 21 0.92 0.86 0.22 2.1 22 1.0 0.55 1.2 0.30 320 250 22 
Warren Waynesburg ( No. 11 ) 1369 19.4 56 25 1.4 0.75 o.zo 2.8 8.3 I.I 0.19 1.4 O. I OL 230 400 5.6 
Wayne Redstone (No. BA) 1370 9.5 44 18 0.88 0.73 0.27 1.7 32 0.77 0.55 1.3 0.20 500 520 26 
Wells Pittsburgh (No. 8) 1368 4.9 48 29 0.88 0.50 0.38 1.3 16 1.2 0.63 0.93 0.21 760 640 3 1 
1368- 1 11.4 54 24 0.45 0.66 0.36 2.7 13 I.I 0.32 0.60 0.J OL 3 10 740 14 
Reds to ne (No. SA) 1367 2 1.7 57 22 1.6 1.1 0.30 2.7 11 0.92 0.30 1.2 0.14 3 10 510 13 
LAWRENCE COUNTY 
Dec3.tu r Lower Kit.tanning (No. 5) 1133 6.5 46 29 1.3 0.73 1.3 1.9 12 1.3 0.08L 0.77 0.66 1,100 380 56 
Mason Reds tone ( No. SA) 1142 ll.3 24 13 1.3 0.30 0.13 0.82 56 0.70 0.04L 1.4 0.38 300 170 5.2 
1143 11.8 28 15 1.1 0.38 0.13 0.96 47 0.67 0.04L 0 .45 0.32 400 190 6.3 
11 43-1 47.5 53 20 0.62 1.2 0.27 0.96 16 0.97 0.04 0.42 O. IOL 160 370 8.6 
Washington Clarion ( No. 4A) 1131 7.8 30 19 2.0 0.55 0.12 I.I 39 0.78 0.061 2.0 0.29 500 330 36 
Lower Kittann ing (No. 5) 1132 10.4 41 ZI 0.87 0.51 0. 11 1.6 28 1.2 0.051 0.32 0.68 400 240 58 
LICKING COUNTY 
Bowling Green I Quakertown ( No. 2) 1253 11.9 51 30 0.57 0.73 0.13 2. 1 10 1.4 0.081 I.I 0.53 220 260 26 
Bea r Run 1254 29.3 67 21 0.41 0.27 0.08 0.88 7.6 2.4 0.03L 0.82 O. l OL 180 120 20 
MAHONING COUNTY 
Springfield I Lower Kittanning (No. 5) 1210 5.7 50 34 2.3 0.56 0.47 1.2 4.2 1.2 2.3 1.5 0.3 1 300 1,100 53 
MUSKINGUM COUNTY 
Adams I Midd le Kittanning (No. 6) 1157 3.7 26 17 2.9 0.63 0.71 0.97 46 0.82 0.27L 5.6 0.67 460 1,100 40 
Highland Anderson 1158 12.0 38 16 7.9 0.78 0.19 1.5 26 0.85 0.081 7.7 0.19 400 320 19 
NOBLE COUNTY 
llroo kfield I Meigs Creek (No. 9) 1206 17.2 44 20 4.3 I.I 0.27 1.7 19 0.95 0.061 5.3 O.lOL 280 430 3.9 
PERRY COUNTY 
Clayton I Midd le Kittanning (No. 6) 1153 5.2 29 23 2.9 0.46 0.23 0.59 37 0.60 0. 191 4.5 0.82 560 230 44 
Monroe Upper Freeport (No. 7) 1156 7.9 42 22 I.I 0.55 0.24 1.5 28 1.3 0.13L 2.0 0.84 460 230 66 
Pike Midd le Kittann ing (No. 6) 11 52 11.9 46 24 I.I 0.75 0.12 2.3 22 I.I 0.081 2.3 0.33 460 310 37 
PIKE COUNTY 
Mariun I Sharon ( No. 1) 1136 14.1 48 40 0.80 0.70 0.13 1.5 3.3 1.6 0.15 0.021 0.5 1 800 300 24 
STARK COUNTY 
Bethlehem Tionesta ( No. 38) 1238 14.8 31 17 0.55 0.58 0.16 1.7 45 0.78 0.071 1.2 0.94 250 190 11 
Brookville ( No. 4) 1237 8.3 36 24 2.7 0.75 0.28 1.5 28 1.0 0.13 3.4 0.75 300 550 16 
Osnabu rg Midd le Kittanning (No. 6) 1245 7.6 38 27 1.3 0.75 0.26 2.0 24 1.3 0.1 31 1.7 0.65 500 330 40 
Paris Lower Kit ta nn ing ( No. 5) 12 1 I 7.9 14 7.6 1.3 0.22 0.18 0.28 71 0.30 0.1 3L 1.7 0.81 180 130 39 
1248 7.4 17 10 1.4 0.27 0.20 0.32 63 0.38 0.141 2.2 1.0 250 110 45 
Midd le Kittanning (No. 6) 1240 9.6 49 30 0.98 0.98 0.23 2.7 12 1.8 O.IOL 1.5 0.66 300 450 26 
1249 10.5 48 29 0.83 0.96 0.23 2.9 14 1.6 O.IOL 1.3 0.60 400 370 17 
Upper Freeport (No. 7) 1250 18.1 49 24 0.63 0.55 0.16 2.2 20 1.5 0.061 0.85 0.42 360 360 55 
Suga r Creek Lower Mercer (No. 3) 12 17 8.2 45 34 I.I 0.48 0.1 8 1.3 16 I.I 0.12L 0.98 2.0 350 230 20 
1217-1 38.9 56 29 0.34 1.2 0.1 6 3.3 7.1 1.3 0.03 0.95 0.2 1 270 520 8.9 
Bedford 12 18 28.3 41 32 0.35 0.68 0.1 6 2.8 20 I.I 0.041 0.82 0.29 360 310 14 
11onesta (No. 38 ) 1219 32.Z 24 19 3.2 0.25 0.08 0.85 45 0.53 0. 11 3.8 0.12 260 160 13 
Brookville (No. 4) 1220 4.3 18 13 5.1 0.78 0.66 0.62 54 0.45 0.23L 3.9 0.58 600 610 61 
1220-1 16.5 38 35 0.66 0.23 0.15 0.44 24 0.63 0.06L 0.70 0.63 180 200 23 
TUSCARAWAS COUNTY 
Auburn Midd le Kittanning (No. 6) 1178 9.9 28 17 1.3 0.38 0.23 0.80 50 0.70 O.lOL 1.9 0.91 680 230 3 1 
Ducks Lower Kittan ning (No. 5) 1180 5.4 21 12 3.6 0.50 0.66 0.51 52 0.63 0.19L 4.8 0.39 500 280 48 
l 185 6.5 33 17 1.5 0.51 0.24 0.54 44 0.53 0. 15L 2.1 0.43 460 89 47 
Midd le Kittan ning ( No. 6) 1186 4.4 29 19 5 .4 0.86 0.44 0.60 32 0.78 0.23L 8.5 0.19 500 300 66 
Clay 1221 7.2 33 24 1.7 0.58 0.30 1.3 35 I.I 0.141 2.0 0.62 300 130 29 
Dove r Brookville ( No. 4) 1130 14.0 46 22 5.1 0.85 0.32 1.8 14 1.2 0.041 3.3 0.61 680 280 24 
Lower Ki t ta nning ( No. 5) 1129 6.2 25 14 1.4 0.50 0.38 0.84 52 0.70 0.081 1.3 0.43 500 230 2 1 
11 96 6.0 33 18 l.6 0.60 0.39 l.4 41 0.85 0.171 2.3 0.91 400 140 22 
1229 9.6 30 18 1.3 0.55 0.30 l.l 44 0.90 O.lOL 2.0 0.19 380 290 9.3 
Strasburg ( No. 6A) 1197 6.7 54 24 1.5 0.61 0.35 2.0 12 2.2 0.15L 2.0 0.19 430 390 27 
1205 13.7 28 15 1.3 0.37 0. 18 1.1 52 0.80 0.07L 1.9 0.50 550 170 13 
1228 18.0 33 16 0.50 0.68 0. 16 1.9 43 0.94 0.06L J·.5 0.29 350 260 9.3 
Middle Kittanning (No. 6) 11 28 5.2 32 25 2.2 0.58 0.40 0.79 3 1 0.80 O.l OL 2.4 0.60 960 720 30 
11 98 4.2 44 30 4.5 0.90 0.49 1.7 5.6 1.2 0.241 7.3 0.48 680 1,900 50 
Fa irfield Lower Kit t anning (No. 5) 1188 9.0 41 22 1.2 0.36 0.30 0.73 29 I.I 0.111 l.7 0.50 350 96 35 
Strasburg (No. 5A) 1190 16.3 27 14 0.80 0.43 0.20 I.I 55 0.63 0.06L l.4 0.35 320 150 11 
Middle Kittanning (No. 6) 1181 5.2 38 25 4 .9 0.55 0.44 0.97 23 0.84 0.191 5.0 0.20 580 260 19 
1191 5.0 36 24 3.4 0.73 0.55 I.I 27 0.95 0.20L 5.0 0.21 460 220 46 
Franklin Lower Kittanning (No. 5) 1193 10.8 23 10 3.9 0.61 0.32 1.2 56 0.47 0.091 5.5 0.27 320 200 10 
Strasburg ( No. 5A) 1194 8.8 33 19 2.4 0.41 0.32 0.88 39 0.99 O.IIL 3.6 0.30 320 150 11 
Middle Kittanning (N o. 6) 1195 7.1 33 19 2.9 0.45 0.39 0.84 37 I.I 0.14L 4.0 0.29 420 160 17 
1199 9.5 48 28 l.5 0.91 0.20 2.7 13 1.6 O.llL 2.5 0.26 420 440 13 
Gos hen 1202 7.4 38 23 2.2 0.73 0.36 1.7 28 I.I 0.32 2.8 0.57 680 290 19 
1222 5.6 28 22 1.7 0.55 0.42 I.I 38 0.87 0.18L 2.1 0.61 380 330 14 
1252 7.8 45 27 1.7 0.78 0.36 1.9 16 1.6 0.13L 2.0 0.51 600 350 18 
Jefferson 1179 4.7 26 16 2.6 0.55 0.66 0.72 48 0.70 0.2 1L 3.7 0.67 1,000 250 56 
Lawrence Strasb urg ( No. 5A) I 182 12.8 35 18 1.2 0.53 0.24 1.6 39 1.0 0.081 1.7 0.32 460 240 8.8 
Middle Kittanning r.:;o. 6) 11 83 7.9 43 27 3.2 0.71 0.24 l.6 14 L.5 0.131 4.5 0.36 500 340 36 
Salem Lower Kittanning ( o. 5) 1171 ti .9 39 18 1.6 0.43 0.34 0.98 35 1.1 0.14L 2.3 0.65 480 160 59 
Middle Kittanning (No. 6) 1168 7.6 32 18 6.5 0.61 0.32 1.2 32 0.78 0. L3L 5.9 0.64 700 250 8.1 
1170 6.2 34 20 2.2 0.71 0.47 1.4 38 I.I 0.161 4.1 0.51 680 220 18 
1176 5.7 29 14 1.8 0.33 0.66 0.68 61 0.92 0.18L 2.9 0.48 680 200 65 
Lower Freepo rt (No. 6A) 1172 8 1.5 51 21 2.3 1.8 0.23 3.6 13 0.89 0.99 2.9 O.IOL 140 360 4.2 
Upper Freepo rt (No. 7) 1169 6.l 45 21 3.6 1.0 0.30 2.4 18 0.97 0.16L 5.7 0.22 680 470 44 
1173 12.8 54 24 1.3 0.85 0. 11 3.0 12 1. 2 0.33 1.8 1.3 680 380 34 
Sandy_ Strasburg ( No. 5A) 1204 12.3 57 24 1.2 0.78 0.20 2.9 7.7 1.9 0.08L 1.6 0.16 450 450 24 
Middle Kittanning (No. 6) 1203 10.0 29 16 1.1 0.45 0. 18 1.0 49 0. 70 O.l OL 2.0 0.53 400 740 37 
Sugar Creek Tionesta (No. 38) 1201 7.3 36 24 2.0 0.51 0.35 1.0 29 0.92 0.15 2.5 0.50 680 180 27 
1201 -1 16.7 46 ZI 0.77 0.81 0. 16 2.8 23 I.I 0.20 1.2 0.12 600 380 ll 
1227 8.2 22 18 2.2 0.35 0.31 0.49 51 0.45 0.21 2.0 0.55 350 160 17 
1227-1 13. l 32 19 0.92 0.75 0.22 2.3 40 0.82 0.08L 1.6 0.31 220 170 9.1 
Brookville ( No. 4) 1200 I0.7 47 23 3.1 1.1 0.22 2.4 15 I.I 0.09L 4.8 l.O 600 530 55 
1226 7.2 3 1 19 II 0.93 0.31 0.74 3.4 0.37 0.141 15 0.60 380 690 67 
Lower Kittanning (No. 5) 1225 3.7 29 19 4.0 I.I 0.42 1.0 32 1.1 0.27L 4.7 0.63 680 180 46 
Warren 125 1 22.9 57 23 1.3 0.48 0.20 0.98 11 1.7 0.041 1.2 0.59 500 350 19 
Middle Kittanning (No. 6) 1230 13.6 43 25 0.67 0.76 0.27 2.0 23 1.5 0.07L 1.2 0.37 250 290 23 
Wa rwick 1175 8.4 27 15 1.4 0.50 0.23 0.92 52 0.67 0.121 2.1 0.78 500 140 II 
1184 4.6 29 22 3.9 0.71 0.51 0.67 36 0.70 0.221 6.5 0.25 600 230 24 
Wayne Brookville (No. 4) 1192 13.6 45 22 4.8 0.83 0.26 2.0 18 I.I 0.071 4.5 0.26 320 350 28 
Lower Kittanning (No. 5) 1189 LO. I 26 17 L.3 0.28 0.24 0.43 53 0.37 O.lOL 1.9 0.42 480 110 15 
York Middle Kittanning ( No. 6) 11 77 4.1 29 20 5. 1 0.86 0.63 I.I 33 0.92 0.241 8.3 0.29 500 290 34 
VINTON COUNTY 
Madi.son Clarion ( No. 4A) ll 64 7.9 34 22 1.9 0.38 0.20 0.70 37 0.72 0.13L 2.5 0.56 460 180 19 
1154-1 20.9 52 29 1.2 0.27 0.09 0.79 13 1.6 0.74 1.6 0.22 390 330 29 
Scrubgrass 1165 16.3 46 16 I.I 0.91 0.11 2.5 30 0.90 0.06L 2.6 0.3 1 400 340 42 
Richland Brookville ( No. 4) 1145 6.9 26 20 2.3 0.63 0.06 0.52 43 0.42 0.07L 2.5 0.50 700 200 54 
1145-1 17.8 62 23 1.7 1.3 0.08 0.98 5.6 1.4 0.031 0.63 0.11 310 230 9.6 
Swan Clarion (No. 4A) 1149 9.0 37 24 1.9 0.4 L 0.15 0.84 30 0.72 1.5 3.2 0.81 560 3 10 16 
WAYNE COUNTY / 
Paint I T;onesta (No. 3B) 1243 6.7 42 36 1.3 0.35 0.14 0.71 17 0.72 0.15L 1.1 I.I 300 330 57 
1243-1 20.7 5 1 28 0.59 1.0 0.15 2.6 9.9 1.0 0.31 0.85 0.3 1 260 480 10 
Salt Creek Brookville (No. 4) 1224 9.9 43 27 1.3 0.65 0.38 1.5 22 1.3 O.JOL 1.3 0.40 350 260 16 
Cd Ce 
ppm ppm 
WA NA 
2.2 110 
2.6 230 
0.50 250 
0.69 83 
0.87 240 
0.55 100 
0.98 110 
2.6 130 
0.37 69 
0.61 120 
0.74 230 
0.68 120 
1.0 140 
1.2 130 
1.2 99 
0.74 130 
1.5 70 
0.61 110 
1.6 83 
0.92 120 
0.39 130 
2.9 300 
0.72 180 
1.3 160 
3.0 11 0 
1.1 250 
0.80 130 
0.84 110 
0.92 100 
0.80 120 
I.I 140 
1.4 100 
0.55 110 
0.75 100 
0.65 120 
0.68 140 
0.58 100 
0.96 87 
0.52 92 
I.Z 100 
0.72 86 
0.84 110 
0.90 88 
0.92 120 
0.59 60 
0.96 120 
1.4 94 
0.57 84 
2.6 120 
1.3 110 
L4 120 
0.50 150 
0.79 140 
ll 290 
0.48 62 
2.5 100 
1.9 110 
2.8 100 
0.97 140 
2.1 190 
4.5 130 
1.0 95 
0.79 96 
1.6 180 
2.5 320 
0.35 170 
2.4 85 
1.2 220 
0.62 130 
1.8 230 
5.2 100 
I.I 340 
0.78 75 
0 .84 150 
0.4 1 110 
0.70 74 
l.l 200 
1.4 180 
0.77 97 
0.80 170 
0.40 71 
0.45 76 
0.36 110 
0.92 130 
0.90 130 
0.54 240 
0.19 110 
1.7 230 
L.9 L 10 
0.94 83 
0.60 100 
1.5 130 
l.Z 130 
0.64 130 
0.35 350 
0.64 100 
5.4 140 
1.5 140 
L.l L 10 
1.1 81 
1.0 110 
1.7 150 
0.22 300 
0.79 480 
0.64 180 
Z.8 220 
3.8 3 10 
2.3 140 
0.93 150 
4.2 330 
0.76 330 
1.3 280 
0.62 300 
1.5 130 
4.Z 140 
0.85 140 
2.3 250 
1.4 130 
0.28 160 
0.46 230 
0.57 7Z 
0.80 140 
0.74 170 
1.4 2 10 
0.45 250 
2.9 96 
0.98 200 
0.76 280 
0.23 230 
0.15 200 
0.19 150 
2.3 220 
1.5 130 
0.46 130 
0.64 130 
0.46 160 
0.76 190 
1.4 120 
0.56 120 
0.90 97 
0.51 220 
0.16 110 
0.29 180 
10 I JO 
0.38 150 
0.88 330 
0.68 370 
0.39 180 
1.9 220 
1.6 99 
6.8 250 
4. 1 290 
1.7 160 
0.53 70 
1.5 150 
0.67 100 
1.0 200 
1.6 88 
0.66 220 
0.44 200 
0.84 110 
1.0 360 
0.41 86 
0.70 140 
0.24 110 
1.4 380 
0.56 3 10 
0.38 350 
I.I 150 
TABLE 5.- Major and minor oxide and trace element composition of the laboratory ash, by caunty 
Key to symbols: 
M~thod ( column heads): 
E - by emission spectrography on ash 
NA - by neutron activat ion on whole coal 
WA - by wet chemistry on ash 
XA - by X-ray fluorescence on ash 
XW - by X-ray fluorescence on whole coal 
H - not determined due to interference 
L - less than value shown 
N - not detected 
Analyses were performed by the U.S. Geological Survey. The coals were ashed at 525°C for major, minor, and 
trace element analysis. These values may not agree exactly with ash values in standard proximate analysis. The 
analytical program of the U.S. Geological Survey is periodical1y revised and improved. The values reported 
represent the best data available at the time of manuscript preparation. Those determinations made by wet 
chemistry are quantitative; the remaining methods are considered semiquantitative. ''The precision and 
accuracy of the computer spectrographic values (E) are within one bracket at 68% confidence level and two 
brackets at 95% confidence level. The bracket is logarithmically defined as +50%, -33% of value reported" (U.S. 
Geological Survey, written commun., 1979). Ash figure is percentage or total coal; S03 figure only shows sulfur 
retained by the sample on ash ing. Values fo r Sin the whole coal should be taken from the proximate~ultimate 
analyses (tables I and 2). 
The following elements were looked for by emission spectrographic analysis of the ash a nd were not found: 
Au, 8~ In, Ir, Os, Pt, Re, Rh, Ru, Te, Tm. 
Co Cr Cs Cu Dy Er Eu Ga Gd Ge Hf Ho La Li Lu Mn 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
NA NA NA WA E E NA E E E NA E NA WA NA WA 
32 170 9.6 120 22L lOL 3.7 53 15L 87 5.3 6.8L 43 220 1.3 280 
140 120 6.5 140 321 lOL 5.5 63 15L 140 3.7 6.8L 170 68 1.5 130 
110 140 9.5 80 221 lOL 6.1 40 15L 86 4.8 6.8L 120 150 1.2 270 
37 78 8.3 80 22L lOL 2.2 32 15L 42 2.2 6.8L 50 40 0.7 430 
140 150 9.6 90 22L lOL 5.3 40 15L 140 6.0 6.8L 120 90 1.4 130 
n 150 8.2 100 22L JOL 3.4 40 15L 29 6.2 6.8L 41 190 1.5 420 
16 91 6.1 70 22L I OL 2.4 42 151 54 3.1 6.8L 51 150 0.5 260 
25 150 7.5 140 221 lOL 5.7 67 15L 68 5.7 6.8L 57 230 2.3 230 
36 80 4.0 90 221 JOL 2.1 39 151 20 3.0 6.8L 40 100 0.9 230 
30 160 9.6 11 0 221 lOL 3.3 34 151 50 5.2 6.81 56 240 1.0 330 
21 140 13 140 221 IOL 3.8 32 15L 14 5.7 6.8L 130 320 0.7 500 
29 90 5.9 170 22L !OL 3.6 34 15L 25 3.0 6.81 59 8 1 0.7 130 
60 160 7.9 110 221 lOL 4.1 60 151 140 5.3 6.81 79 98 1.3 120 
41 180 5.7 62 461 lOL 6.8 70 151 91 5.7 15 L 38 130 3.0 370 
24 100 2.6 11 0 221. IOL 2.3 38 15L 30 4.7 6.8L 47 170 1.0 190 
23 11 0 5.2 99 461 321 7.1 59 15L 26 3.5 7.7 52 54 1.6 150 
36 85 6.3 53 221 lOL 1.5 23 151 29 2.8 6.81 35 110 0.4 120 
30 130 5.4 110 221 lOL 4.9 37 16 22 2.7 6.8L 54 150 1.6 450 
140 110 4.2 130 221 IOL 3.6 57 17 120 4.2 6.81 42 200 1.4 220 
49 140 6.3 120 461 IOL 4.1 51 19 55 6.3 6.81 63 150 1.3 290 
15 200 5.6 160 221 lOL 3.7 55 15L 63 8.3 6.81 74 250 2.0 310 
52 190 13 L 180 221 lOL 7.8 48 461 110 8.7 15 L 87 zoo 3.0L 320 
66 170 1.5 190 46L 3ZL 4.9 93 151 H 6.0 11 90 200 3.1 220 
39 77 9.7L 160 22L lOL 5.2 73 16 74 3.Z 6.81 65 97 l.3L 410 
150 140 6.3 130 22L IOL 4.3 57 151 H 3.2 6.81 48 97 1.7 200 
87 120 3.3 11 0 46L 32L 8.5 42 18 57 3.3 16 130 160 4.5 210 
34 180 3. l 110 221 IOL 3.8 34 15L 3 1 3. 1 6.81 63 120 1.9 810 
37 110 8.4 46 221 lOL 2.5 23 15L 110 Z.4 6.81 48 87 I.I 230 
22 100 10 64 22L lOL 1.9 22 15L 3.3 5.2 6.81 63 94 0.7 160 
26 120 8.7 76 221 lOL 2.7 21 15L 1.9 6.3 6.81 67 120 0.8 100 
35 130 9.1 52 22L !OL 2.4 28 15L 23 5.8 6.8L 84 85 0.9 170 
68 120 7.5 46 22L IOL 2.7 36 151 82 3.7 6.81 56 80 I.Z 270 
27 11 0 8.8 48 221 IOL 2.0 25 151 25 6.8 6.81 60 140 0.8 200 
38 120 6.5 47 22L lOL 4.7L 42 15L 140 2.8 6.81 47 120 1.3 150 
7l 170 6.1 180 221 lOL 4.4 41 . 15L 70 4.5 6.81 6 1 170 1.7 120 
55 170 7.0 130 221 lOL 2.7 43 151 68 5.8 6.81 70 170 1.2 72 
29 90 7.9 50 221 lOL 2.3 37 15L 73 3.4 6.81 5 1 110 0.8 260 
79 68 6.0 3 10 221 101 3.4 34 15 44 3.4 6.8L 40 74 1.0 370 
29 91 4.61 67 461 lOL 3.7 39 18 63 4.6 6.8L 46 70 1.2 130 
37 120 9.9 69 221 lOL 2.5 22 ISL 18 4.1 6.81 54 100 0.6 150 
26 140 6.9 51 22L lOL 2. 1 29 151 55 3.4 6.8L 34 69 0.5 370 
57 100 9.6 76 22L lOL 2.7 24 15L 26 3.8 6.8L 59 100 0.6 1,600 
29 150 13 62 22L JOL 2.8 35 15L 84 5.3 6.81 53 130 I.I 330 
21 140 8.8 59 22L IOL 2.5 24 ! 5L 37 4.4 6.8L 53 8 1 0.4 140 
22 120 8.7 44 221 lOL 1.9 32 15L 86 5.4 6.8L 34 76 0.8 170 
83 98 6.2 80 221 12 2.8 40 16 40 3.7 6.81 74 84 1.4 70 
91 160 4.7 110 221 lOL 3.4 35 151 57 3.8 6.81 47 ZlO 0.9 1,300 
74 120 3.7 87 22L lOL 2.3 41 15L 7.7 3.7 6.8L 37 60 0.9 120 
72 150 4.7 150 2ZL IOL 4.0 2ZL 151 500 4.7 15 L 47 230 0.9L 200 
46 130 5.4 120 22L lOL 3.9 32 15L 43 5.4 6.81 64 83 1.9 180 
88 02 3.8 130 20 l.OL 4.6 38 63 68 3.8L 6J!L 38 27 2.5 250 
73 92 4.81 88 221 IOL 5.3 48 !5L 95 3.2 6.81 48 40 1.8 330 
Bl 74 3.71 75 221. lOL 3.1 50 15L 76 1.9 6.8L 56 17 1.7 130 
130 330 7.0 530 51 28 8.5 85 95 220 9.6 6.81 130 130 3.6 230 
62 94 1.5 88 221 IOL 2.6 48 151 71 1.5 6.8L 3 1 47 1.2 320 
96 260 2.9 150 221 IOL 5.5 180 151 250 5.8 6.81 29 130 0.9 280 
61 230 5.3 120 221. lOL 4.3 270 15[. 320 6.6 6.81. 39 150 1.1 150 
83 IIO 3.6 90 22L IOL 4.5 92 151 61 3.1 6.81 3 1 50 1.9 470 
33 120 13 60 22L JOL 2.6 41 16L 6.6 8.l 6.81 68 190 0.6 80 
76 150 4.3 170 221 41 4.4 57 40 240 5.7 6.81 86 98 2.6 420 
73 230 LO 140 221 lOL 3.8 71 30 79 7.1 6.81. 5 1 120 0.51 170 
49 92 6.0 120 221 lOL 2.4 47 15L 100 3.6 6.8L 48 64 1.4 170 
94 120 5.81 11 0 Z2L JOL 4.0 67 151 160 3.8 6.8L 38 4 1 1.9 360 
89 140 4.6 140 22L 461 6.3 45 46L 16 5.7 6.81 80 110 3.4 170 
170 140 10 380 461 IOL 6.0 38 151 35 4 .3 6.8L 260 220 1.9 2 10 
55 130 6.0 11 0 22L lOL 2.4 43 15L 24 4.6 6.81. 92 400 0.9 180 
23 120 14 64 221 lOL 2.5 22 15L 11 5.4 6.8L 46 6 1 0.8 230 
200 210 7.3 320 221 461 9.3 50 31 H 4.9 68 1 73 96 4. 1 76 
88 100 13 L i(iO 221, IOL 5. 1 39 15L 29 3.9 6.8L 52 75 1.9 110 
72 170 6.6 110 221 IOL 4.8 35 15L 13 4.9 6.81 110 120 1.6 240 
30 160 17 70 221 lOL 2.5 28 15L 16 4.4 6.81 44 45 0.9 550 
45 150 II 230 23 15 7.3 38 151 9.3 4.5 6.81 180 200 1.6 80 
24 110 6.0 62 221 IOL 2.0 22 15L 24 3.0 6.8L 45 93 0.5 130 
29 170 12 68 221 JOL 3.9 31 15L 56 4.9 6.8L 78 73 0.7 IIO 
26 120 11 38 221 !UL 2.2 30 15L 30 4.1 6.81 62 130 0.6 73 
36 140 8.4 59 221 !OL 2. 1 27 15L 94 4.2 6.BL 42 68 0.6 160 
100 210 8.2 97 32L I OL 6.7 41 15L 7.6 8.2 6.81 100 170 1.8 99 
8 1 280 16 52 221 IOL 7.2 24 151 8.7 7.9 6.81 79 160 1.6 99 
24 11 0 12 60 221 IOL 2.5 26 16L 29 4.6 6.81 51 100 0.9 180 
JOO 200 7.7 240 46L 461 6.2 62 151 20 6.2 9.6 62 130 3.5 120 
45 79 5.3 78 221 IOL 4.41 24 15L 8.9 3.5 6.BL 35 51 0.4 200 
25 86 6.9 48 221 IOL 2.0 25 15L 14 4.2 6.81 42 75 0.6 170 
25 84 6.9 50 221 IOL 2.0 22 151 37 6.5 6.81 61 130 0.8 750 
29 120 9.0 99 Z2L lOL 5.1 39 l 5L 56 5.1 6.8L 61 75 1.4 180 
74 160 7.7 180 Z2L 46L 3.9 69 151 88 6.7 15 1 48 140 2.4 86 
82 180 13 130 221 lOL 4.5 54 15L 83 5.9 6.8L 130 260 1.1 96 
10 170 2.0 140 221 lOL 2.3 18 15L 6.0 12 6.81 56 120 1.2 68 
68 230 5.3 170 221 lOL 7.2 75 15L 190 8.8 6.81 120 230 2.8 64 
41 140 6.4 160 461 lOL 4.6 64 33 77 2.7 6.8L 54 170 1.9 400 
3 1 98 10 61 22L !OL 1.8 22 16L 67 4.2 6.8L 42 200 0.8 770 
24 99 8.7 46 221 lOL 1.7 19 151 9.2 4.7 6.8L 58 300 0.6 140 
75 160 5.8 130 461 IOL 3.8 60 15L 20 3.8 6.81 77 140 1.5 170 
86 170 6.3 140 221 lOL 3.5 51 151 110 7.6 6.81 63 160 1.8 49 
26 130 10 84 221 IOL 3.0 41 151 60 5.9 6.81 76 240 1.3 90 
140 300 23 130 221 lOL 5.3 55 151 56 11 6.8L 220 400 2.1 53 
83 87 6. l 100 22L 101 2.4 38 151 19 3.4 6.81 47 70 0.8 140 
36 220 7.2 130 221 lOL 4.1 110 17 130 4.8 6.81 72 130 I.I 200 
50 180 12 130 22L lOL 10 62 15L 98 6.6 6.8L 53 200 2.9 190 
100 65 3.8L L 10 22L !OL 3.3 57 151 140 2.5 6.81 38 3 1 1.9 170 
80 66 1.4 80 22L IOL 3. 1 71 151 190 2.7 6.81 27 58 1.4 140 
25 190 13 130 Z2L IOL 4.3 63 16L 97 6.3 6.8L 52 350 1.8 160 
28 200 16 130 Z2L lOL 4.1 57 15L 86 7.6 6.81 57 270 1.5 220 
29 170 12 100 221 lOL 5.1 40 U)L 82 6.6 6.81 160 200 1.3 180 
130 180 6.1 180 22L lOL 7.9 55 15L 52 6. L 6.8L 230 170 2.4 87 
28 150 14 190 22L 101 2.5 32 151 29 6.9 6.81 95 190 I.I 170 
270 130 8.5 270 2ZL IOL 4.6 45 15L 36 4.9 6.8L 120 180 1.7 48 
2 10 120 3.4 84 Z2L lOL 6.5 31 15L 29 3.7 6.81 120 110 1.9 1,300 
40 160 2.3 11 0 43 2 1 8. 1 91 20 150 4.7 6.8L 47 54 0.21 310 
110 360 3.0 210 34 19 6.3 61 151 73 6.7 6.8L 48 260 3.0 120 
70 150 4 .5 210 22L lOL 9.5 47 46L 60 4.0 6.81 120 220 Z.3 120 
100 150 7.4L 110 46L lOL 4.7 53 461 140 3.7 6.81 56 50 l.7L 430 
51 120 4.61 120 221 IOL 3.4 28 151 62 3. L 6.81 46 61 l.4 L 230 
160 150 9. LL 150 46L lOL 12 69 161 210 11 L 6.8L 110 82 2.3L 1,800 
51 170 5.6 140 221 lOL 4.4 47 15L 8 1 5.6 6.81 66 160 2.1 180 
67 220 5.7 110 46L 16 Z.9 90 151 140 6.8 6.81 50 120 1.4 300 
63 110 6.5 150 22L l OL 4.4 48 15L 120 4.8 6.81 48 72 2.6 370 
120 170 6.7 200 22L l OL 2.7 57 l5L 200 5.0 6.8L 33 8 1 l.3L 160 
40 96 4.2 67 22L lOL 2.5 24 151 25 4 .2 6.8L 63 160 1.0 320 
16 200 7.5 59 22L lOL 4.5 43 15L 80 JO 6.8L 100 150 1.31 94 
12 83 4.4 66 22L IOL 1.6 42 15L 43 2.9 6.81 36 140 0.61 270 
26 94 5.0 53 221 IOL 1.7 3 1 l 5L 74 3.9 6.81 39 110 0.8 260 
50 170 7.7 190 46L IOL 6.0 53 461 120 4.8 6.BL 48 160 2.7 250 
24 280 9.5 210 221 IOL 6.0 49 L5L 89 4.8 6.81 71 250 2.9 450 
lOO 120 5.6 150 221 lOL 3.8 42 l5L 110 4.4 6.81 78 140 LIL 200 
43 87 4.3 46 221 lOL 1.9 37 15L 42 3.7 6.81 37 75 l.2L 170 
33 150 5.8 140 461 lOL 4.0 27 46L 69 3.8 6.81 38 150 l.5L 410 
40 160 6.0 150 22L l OL 4.2 36 15L 37 4.0 6.81 60 160 1.8 600 
27 65 2.8 71 22L IOL 1.3 25 15L 7.2 2.8 6.8L 28 52 0.8L 430 
20 130 3.4 97 221 LOL 2.4 29 15L 8.3 6.8 6.8L 45 130 1.01 100 
13 110 4.2 120 22L lOL 3.0 26 151 1.51 5.6 6.81 56 110 I.IL 120 
12 170 13 73 22L IOL 2.5 47 15L 80 8.4 6.81 74 180 0.9L 52 
27 140 6.8 120 22L lOL 3.1 46 15 44 5.4 6.81 54 190 1.lL 230 
32 120 7.1 110 2ZL lOL 2.6 30 161 19 5.4 6.8L 54 140 l.4 150 
29 160 10 70 221 lOL 3.5 49 15L 52 6.4 6.81 64 200 1.3 280 
49 120 11 L 98 22L II 4.0 5 1 151 57 II L 6.8L 64 73 l.OL 400 
16 100 7.0 85 22L IOL 2.1 30 461 55 4.7 6.8L 39 180 0.8L 160 
32 2 10 I I 150 22L lOL 4.4 37 151 27 10 6.8L 100 340 l.3L 180 
Mo 
ppm 
E 
36 
57 
11 0 
100 
130 
35 
16 
20 
15 
zo 
12 
110 
48 
98 
37 
13 
6.6 
78 
130 
110 
130 
8 1 
46 
6.81 
210 
53 
55 
44 
3.2 
5.2 
7.8 
51 
l.OL 
59 
58 
47 
110 
6.81 
15 
6.8L 
5.9 
3.0 
11 
14 
6.4 
140 
78 
6.81 
51 
72 
S9 
93 
56 
68 
82 
75 
72 
38 
14 
37 
26 
99 
30 
110 
55 
3.9 
I IO 
80 
81 
7.4 
73 
18 
18 
18 
5.2 
6.BL 
36 
13 
9.2 
64 
6.BL 
6.BL 
4.1 
57 
63 
16 
8.1 
64 
140 
82 
1.5 
6.81 
69 
6.BL 
9.1 
8.0 
39 
28 
120 
160 
29 
31 
9.8 
28 
8.7 
17 
6.3 
170 
41 
80 
110 
100 
60 
66 
32 
80 
160 
52 
24 
120 
13 
53 
28 
99 
6.81 
29 
54 
82 
6.81 
6.8L 
8.41 
43 
47 
10 
150 
6.8L 
15 
90 120 2.9 170 221 lOL 2.8 35 16 110 5.8 6.81 68 72 1.3 140 110 
34 120 6.6 120 22L lOL 2.9 35 151 58 3.9 6.81 66 150 0.7 800 230 
52 130 6.5 120 22L IOL 3.2 47 151 54 4.8 6.81 48 190 1.1 220 70 
98 160 IZ L 160 221 lOL 7.0 86 20 H 5.3 6.81 110 57 2.8 710 89 
22 100 8.3 74 Z2L IOL 2.3 24 151 2.4 4.3 6.81 63 lUO 0.7 1,700 4.6 
49 140 8.2 100 22L lOL 3.9 44 151 Zl 4.9 6.8L 98 63 2.0 610 67 
41 170 9.4 170 22L 20 6.5 92 15L 300 6.3 15 L 47 80 3.0 120 96 
11 170 15 33 221 LOL 3.3 42 151 56 8.9 6.8L 81 210 0.71 160 13 
43 100 4.0 110 221 JOL 2.3 40 151 6 1 4.0 6.8L 40 130 1.2 250 110 
82 190 4.1 130 Z2L JOL 5.9 42 151 19 5.5 6.81 220 240 1.41 170 31 
14 100 12 68 Z2L IOL 2.1 37 151 23 5.4 6.81 100 [40 l.2L 220 46 
83 100 2.4 110 221 lOL 4.1 35 20 13 2.4 6.8L 110 110 1.6 140 7.6 
18 82 11 100 221 LOL 2.7 27 151 6.9 3.8 6.8L 61 89 0.8 120 48 
11 0 270 5.6 150 22L lOL 3.7 240 151 410 6.5 6.8L 75 170 0.91 170 98 
140 190 5.61 IZO 36 28 6.3 170 23 300 4.2 10 83 89 O.IL 130 75 
78 160 5.4 160 35 19 7.0 65 23 220 5.4 6.81 81 70 4.3 3 10 90 
17 84 3.1 110 22L lOL 1.8 56 151 110 3.9 6.81 3 1 140 0.9 190 15 
27 150 11 98 22L 101. 2.9 36 151 45 7.4 6.8L 74 240 1.4 120 25 
37 IJO 4.8 93 221 IOL 3.9 4 1 17 12 3.6 6.8L 36 100 1.2 130 6.81 
39 130 4.3 140 221 JOL 5.4 36 461 5 1 4.3 6.81 65 130 l.7L 790 G6 
51 160 5.9 120 22L lOL 2.0 45 151 98 5.9 6.81 37 120 l.5L 270 81 
35 82 3.0 75 22L IOL 2.6 27 151 24 3.0 6.81 50 130 l.OL 190 93 
56 130 4.9 110 22L lOL 5.9 46 151 82 IZ L 6.8L 73 150 1.5 460 67 
47 190 5.1 90 221 IOL 3.4 58 15L 22 3.8 6.8L 76 210 1.1 110 6.81 
120 220 2.4 110 22L IOL 4.1 63 151 59 8. 1 6.81 230 300 1.4 29 II 
19 87 16 46 221 JOL 2.1 37 15L 60 5.5 6.81 43 41 1.0 160 73 
86 84 4.31 130 461 lOL 3.8 29 151 22 5.81 6.8L 72 120 1.4 110 62 
19 130 3.9 130 22L l OL 2.1 21 151 14 6.Z 6.81 62 110 0.8 79 3.6 
100 180 5.6 110 46L lOL 5.l 32 151 4.0 5.6 6.8L 220 190 1.1 110 6.81 
220 140 3.0 200 22L JOL 6.3 58 15L 38 6.0 6.81 160 230 1.8 240 6.4 
100 [60 12 100 Z2 L lOL 5.0 53 151 16 6.3 6.81 200 120 1.4 70 4.4 
79 170 10 100 221 JOL 5.2 61 15L 60 7.1 6.8L 61 160 1.9 130 33 
Nb Nd Ni Pb Pd Pr Rb Se Sm Sn Sr 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
E E E WA E E NA NA NA E E 
9 66 110 llO l.OL 68L 320L 34 18 l.5L 290 
27 130 460 430 1.0L 150L 120 3 1 15 1.5L 1,900 
15 96 140 190 I.OL 68L 380L 27 23 l.5L 1,500 
12 69 78 5.0L l.OL 68L 220L 14 7.8 H 450 
13 160 240 100 I.OL 72 3401 29 19 6.0 3 10 
24 321 80 5 1 l.OL 681 4101 28 13 1.51 380 
13 63 60 17 I.OL 68L 4IOL 21 JO H 420 
16 55 63 33 1.0L 681 570L 37 19 5.7 530 
13 35 6 1 48 l.OL 681 400L 21 7.9 H 440 
14 44 69 41 1.0L 68L 240L 29 12 1.5L 300 
13 63 50 34 l.OL 681 150 30 16 7.0 680 
15 52 11 0 64 1.2 68L 300L 19 7.9 H 610 
14 51 300 230 l.OL 150L 260L 32 11 1.51 460 
17 74 210 45 I.OL 681 130 38 25 20 570 
14 32L 120 69 1.01. 68L 160L 23 8.9 1.51 270 
14 34 130 56 l.OL 68L 260L 36 21 1.5L 810 
10 32L 120 23 l.OL 1501 280L 15 5.6 1.51 320 
22 93 84 18 l.OL 68L ' 810L 26 16 H 890 
19 67 240 26 1.0L 68L 5601 45 9.7 H 4 10 
30 120 170 55 1.0L 68L 3901 38 15 H 750 
33 79 100 37 l.OL 150L 370L 45 12 l.5L 570 
16 100 92 25 l.OL 681 l ,300L 50 35 1.51 830 
23 110 450 86 l.OL 681 450L 73 19 1.51 2,700 
19 60 110 16 1.0L 681 1,3001 27 19 H 2,000 
33 89 640 37 I.OL 68L 6301 3 1 14 H 380 
13 140 290 34 1.01 68L 500L 37 30 H 1,600 
22 32L 83 29 l.OL 681 940L 26 13 H 840 
14 44 76 45 l.O L 68L 2401 21 12 1.51 380 
II 48 54 20 l.OL L50L 11 0 22 10 1.51 600 
19 60 57 26 l.OL 68L 71 24 11 l.5L 370 
26 120 64 25 l.OL 150L 110 24 12 l.6L 1,100 
30 71 130 18 l.OL 68L 1901 24 14 H 440 
11 32 60 36 l.OL 68L 120 21 10 1.51 240 
24 GI 110 37 I.OL 68L 1901 27 11 H 590 
14 61 120 140 l.OL 68L 300L 38 17 1.51 340 
2 1 62 140 110 l.OL 150L 4701 33 12 H 300 
20 65 93 39 l.OL 150L 170 23 8.5 H 350 
16 32L 140 10 1 l.OL 681 340L 13 11 H 720 
27 60 98 80 l.OL 681 460L 24 11 H 470 
20 39 110 24 1.0L 681 72 22 7.2 l.5L 410 
19 321 61 12 1.0L 681 260L 18 5.2 1.51 420 
15 46 110 5 1 l.OL 68L 91 20 8.9 l.5L 290 
31 78 94 37 l.OL 68L 350L 26 8.0 5.0 460 
19 32L 56 2 1 1.0L 150L 88 22 7.1 1.51 320 
11 43 95 32 1.0L 150L 2701 19 6.0 4.3 320 
26 94 240 160 l.OL 68L 3701 22 11 H 430 
12 45 180 3 1 l.OL 68L 94 27 11 1.51 430 
18 32L 130 32 l.OL 1501 370L 24 7.5 H 290 
16 47 440 68 l.OL 68L l ,200L 46 16 15 800 
14 50 170 20 l.OL 68L 410L 26 18 H 400 
16 32[. 98 5.0L l .OL 17 580L 16 15 H S20 
10 70 180 66 l.OL 681 320L 35 26 H 470 
II 32L 210 60 l.OL 68L 280L 30 17 H 340 
22 130 400 JOO l.OL 82 260L 11 0 42 1.51 1,700 
13 321 100 10 l.OL 68L 460L 34 9.2 H 600 
17 96 430 JOO l.OL 681 4301 58 25 52 690 
16 67 260 93 l.OL 68L 5301 47 20 71 740 
16 120 180 19 l.OL 68L 5 10L 62 17 H 570 
49 80 85 43 l.OL 681 96 23 11 7.6 520 
17 94 400 240 l.OL 68L 2901 37 26 I. 7 470 
24 69 120 36 l.OL 71 3 10L 44 24 l.5L 490 
18 47 210 17 l.OL 68L 3601 22 12 H 3 10 
9 45 180 2 1 1.01 681 5801 5 1 2 1 H 470 
51 140 200 41 l.OL 681 460L 36 26 H 360 
16 200 250 64 l.OL 681 220L 29 26 3.8 1,800 
26 130 160 64 l.OL 68L 92L 26 14 8.5 540 
20 32L 92 14 l.OL 1501 170 22 9.Z 1.51 440 
31 150 330 260 l.OL 68L 4901 54 37 1.5L 520 
32 84 170 I IO I.OL 68L 260L 27 22 H 370 
7 110 90 19 1.0L 681 3301. 33 31 1.8 L,400 
15 67 100 18 1.01 89 210 21 13 l.5L 480 
13 210 120 98 l.OL 681 3001 41 30 2.1 1,400 
-
28 54 75 18 l.OL 1601 60 18 6.7 l.5L 330 
14 46 100 27 l.OL 681 2901 24 11 1.51 400 
15 57 50 26 l.OL 68L 93 23 7.7 3.9 300 
18 32L 89 18 l.OL 681 3201 18 6.3 1.51 340 
24 130 270 8 1 l.OL 68L 610L 35 16 l.5L 630 
24 34 130 46 1.01 681 160 50 20 1.5L 290 
19 92 71 38 l.OL 681 1801 23 8.3 3.6 460 
37 l!O 210 86 l.OL 681 310L 55 23 6.0 480 
25 40 70 5.0L l.OL 681 180L 14 7.1 H 410 
31 49 66 10 l.OL 681 170L 16 8.5 H 360 
14 55 56 23 l.OL 681 88 19 ll l.5L 250 
11 94 67 16 l.OL 68L 260L 25 21 H 630 
27 83 240 130 l.OL 68L 1901 45 16 1.51 310 
16 77 240 72 1.01. 681 120 38 16 l.5L 660 
38 321 50 100 l.OL 681 55 32 9.7 2.8 190 
15 74 3 10 110 l.OL 68L 530L 100 33 9.6 610 
46 120 120 29 l.OL 68L l ,IOOL 42 16 H 910 
33 80 94 24 l.OL 68L 420L 19 8.3 l.5L 530 
13 57 49 21 l.OL 681 IZO 20 9.9 1.51 520 
16 49 150 27 l.OL 681 7701 38 17 H 1,400 
24 76 220 140 l.OL 68L 5101 38 13 H 350 
24 110 79 74 l.OL 681 240 29 ll 1.51 700 
19 L 10 200 70 l.OL 68L 160 55 33 8.5 310 
8 32L 130 130 l.OL 681 2701 22 8.8 H 300 
17 65 78 40 l.OL 681 4801 49 16 14 1,900 
17 73 100 120 l.OL 681 390L 44 32 1.51 440 
9 44 350 2 10 l.OL 68L 380L Zl 16 H 320 
12 9z 360 190 1.01 68L 4l0L 19 12 H 330 
26 74 93 53 l.OL 681 3 lOL 41 16 11 490 
17 69 81 52 l.OL 681 190 40 19 16 320 
12 11 0 94 90 l.OL 68L 2201 35 17 1.51 610 
9 90 220 130 l.OL 68L 3701 61 45 l.5L 500 
22 52 92 56 1.01. 68L 220 36 15 4.3 370 
11 66 220 120 l.OL 68L 220 33 23 l.5L 190 
9 84 110 7.0 I.UL 681 1201 33 29 1.5L 440 
11 32L 73 17 l.OL 68L 470L 62 N H 660 
7 32L 170 24 l.OL 68L ! SOL 76 23 1.51 440 
26 220 190 66 l.OL 681 5 10L 40 45 H 380 
14 100 3 10 66 l.OL 150L 7401 45 19 H 750 
12 77 240 56 l.OL 68L 620L 19 15 H 340 
8 87 360 93 l.OL 681 910L 68 48 1.51 560 
17 58 98 35 1.0L 68L 280L 40 19 H 300 
19 6 [ 250 78 l.OL 681 64 62 16 4.6 340 
12 72 120 40 l.OL 68L 3ZO L 32 21 H 280 
20 52 410 39 l.OL 68L 5001 42 12 H 310 
15 32 74 22 l.OL 68L 3101 20 14 11 400 
3 1 100 41 99 l.OL 681 6001 38 18 7.0 760 
3 1 67 36 13 l.OL 681 2901 18 8.0 H 620 
10 32L 53 150 I.OL 68L 66 23 8.3 L.5L 220 
15 7l 81 37 1.0L 150L 120 53 21 1.51 520 
14 71 150 75 1.0L 68L 7101 82 29 8.5 670 
19 68 250 110 l.OL 68L 4401 31 19 II 290 
13 32L 68 130 l.OL 681 310L 17 7.4 H 210 
26 69 92 21 l.OL 68L 770L 31 13 l.5L 440 
16 72 89 27 l.OL 68L 8001 30 16 l.5L 480 
9 321 45 10 1 l.OL 681 370L II 5.6 H 530 
14 48 38 18 l.01 681 4501 23 10 l.5L 650 
12 66 28 15 l.OL 68L 5601 24 13 H 730 
17 48 24 74 l.OL 68L 140 41 13 5.2 460 
30 110 120 52 l.OL 68L 4101 33 14 H 550 
15 45 93 18 l.OL 681 3601 24 13 H 410 
18 8 1 76 3 1 l.OL 68L 3801 33 14 2.1 490 
22 81 220 120 l.OL 681 8501. 32 18 H 510 
15 32 3 1 10 l.OL 68L 3901 29 8.6 H 430 
14 53 53 65 l.OL 68L 5101 37 19 l4 1,000 
60 100 130 24 1.0L 68L 430L 23 12 H 430 
23 57 89 16 l.OL 68L 3901 20 9.2 H 1,000 
30 77 100 3 1 l.OL 681 480L 28 13 H 620 
37 150 430 200 l.OL 68L 8801 55 30 H 430 
11 57 64 32 l.OL 681 180 20 9.1 5.8 240 
19 110 150 48 l.OL 68L 490L 28 18 l.5L 650 
24 85 290 180 l.OL 681 190 51 18 1.5L 270 
28 75 66 52 l.OL 681 140 32 16 l.5L 600 
30 72 150 60 l.OL 68L 3001 23 9.0 H 410 
7 100 96 44 l.OL 681 550L 37 33 l.5L 1,300 
14 100 57 68 1.01. 681 230 22 10 l.5L 1,500 
9 70 65 5.0L 1.0L 140 370L 22 23 H 1,100 
17 32L 47 23 l.OL 68L 170 18 11 H 510 
28 120 710 190 I.OL 150L 280 100 26 l.5L 600 
13 110 450 98 l.OL 68L 2801 170 N 1.51 640 
18 34 400 58 l.OL 681 540L 41 32 H 450 
16 98 270 JOO l.OL 681 1301 16 7.4 29 470 
19 32L 78 64 l.OL 68L 100 32 16 l.5L 270 
16 58 100 5.1 l.OL 68L 95 zo 15 H 260 
16 83 87 26 1.01 681 8701 34 zo l.5L 670 
22 56 250 64 1.01 68L 2901 63 8.8 l.5L 300 
II 56 77 10 L l.OL 681 4001 18 13 H 470 
16 50 130 44 1.0L 681 9801 35 23 H 850 
16 73 110 21 l.OL 68L 630L 38 14 ll 720 
36 120 170 64 l.OL 68L 2901 46 19 8.2 1,700 
36 77 76 26 1.0L 681 120 22 8.6 H 410 
16 95 130 45 l.OL 681 290L 21 14 H 430 
10 32L 47 33 l.OL 68L llOL 30 JO 2.6 260 
18 210 140 26 l.OL 1501 560L 37 27 H 2,300 
7 150 370 100 l.OL 68L 4501 58 27 1.51 610 
14 140 130 55 l.OL 68L 2401. 43 21 3.8 1,800 
2 1 49 100 29 l.OL 681 91 34 26 ll 420 
Ta Tb Th Tl 
ppm ppm ppm ppm 
NA NA NA NA 
1.3 2.6 20 4.6L 
2.8 L 3.3 15 4.61 
1.7 3.8 20 4.6L 
0.94 1.4 8.9 4.6L 
1.6 3.9 21 4.61 
Z. l 3.7 23 4.61 
1.0 1.3 II 4.61 
1.9 4.3 19 4.6L 
0.89 1.3 9.9 4.61 
1.6 2.8 18 4.61 
1.8 2.1 22 4.6L 
3.0 L 1.8 17 4.6L 
1.8 2.0 19 4.61 
1.9 8.7 20 50 
1.8 1.7 17 4.61 
1.4 9.0 15 4.61 
1.3 1.3 10 4.61 
8.1 L 3.2 19 4.6L 
5.6 L 3.2 15 4.61 
l. 7 2.1 24 4.6L 
2.2 3.0 28 4.61 
13 L 7.0 22 4.61 
1.3 6.3 22 4.6L 
6.5 L 4.2 13 4.6L 
I.I 5.4 14 4.6L 
1.3 12 15 4.61 
1.3 4.4 19 4.61 
12 L 4.8 L I Z 47 
8.3 L 2.4 18 4.6L 
7.9 L 1.7 19 4.61 
5.8 L 2.0 16 4.61 
8.4 L 4.6 II 4.61 
5.7 L 1.5 18 4.6L 
9.3 L 4.7 L 15 4.6L 
14 L 4.7 17 55 
1.9 2.0 23 4.6L 
1.6 I.I 13 4.61 
2.7 L 2.4 8.7 4.61 
4.6 L 2.6 14 4.6L 
1.9 1.5 16 4.61 
0 .95 1.7 II 4.61 
1.2 1.3 15 4.61 
2.3 2.6 18 4.61 
1.5 1.2 16 4.61 
0.47 1.8 14 4.61 
3.7 L 2.8 16 4.61 
2.0 2.5 16 4.61 
3.7 L 1.3 17 4.61 
7.0 1 2.8 19 4.61 
1.4 4.1 19 4.6L 
1.9 L 3.8 7.7 4.6L 
3.2 L 3.9 9.7 4.6L 
0.56 2.5 9.3 4.61 
2.7 7.3 39 4.6L 
l.Z 5.1 11 86 
2.0 4.1 26 4.6L 
2.Z 2.6 24 4.61 
2.0 L 4.4 14 4.61 
2.9 1.5 21 4.6L 
I.I 3.l 20 4.61 
1.2 Z.8 24 4.61 
0.95 2.3 13 4.61 
1.9 L 3.1 13 4.6L 
4.6 1 6.6 24 4.6L 
14 L 4.4 18 4.61 
4.6 L 2.1 16 4.6L 
1.7 2.0 15 4.6L 
24 L 8.3 24 4.61 
26 L 4.9 14 4.6L 
15 L 7.4 18 4.6L 
1.3 1.6 14 4.61 
1.4 4.8 35 4.6L 
1.6 1.5 L 13 4.6L 
1.5 2.5 18 4.6L 
1.2 1.8 16 4.6L 
3.2 L 2.0 13 4.6L 
6.1 L 3.5 22 4.6L 
2.2 3.2 33 4.6L 
1.2 2. L 17 4.6L 
15 L 8.8 3 1 4.6L 
8.0 L 1.8 12 4.6L 
8.5 L 3.4 L 12 4.6L 
1.6 2.0 17 4.6L 
12 L 5.3 13 4.61 
9.6 L 4.1 26 4.61 
2.4 2.7 24 4.61 
4.0 3.4 41 4.6L 
1.8 6.0 28 4.6L 
8.1 L 4.3 16 4.61 
3.3 L l.l 17 4.6L 
I.I 1.0 15 4.61 
5.8 L 4.0 17 4.6L 
1.9 Z.5 23 4.6L 
1.5 2.0 22 4.61 
14 L 3.5 41 4.61 
0.95 1.3 14 4.6L 
1.4 2.8 22 4.61 
3.0 9.5 20 4.6L 
2.5 L 3.7 6.3 4.61 
2.7 L 3.2 6.8 150 
2.3 3.0 26 4.6L 
2.7 2.9 30 4.6L 
2.3 3.6 25 4.6L 
0.85 4.8 35 4.61 
1.4 1.6 24 4.6L 
l.l 3.5 25 4.6L 
0.59 4.0 9.0 4.6L 
2.1 L 7.2 14 4.6L 
0.97 6.8 30 4.6L 
5.1 L 6.9 16 4.6L 
7.4 L 5.5 17 4.6L 
4.6 L 3.7 12 4.6L 
9.1 L 8.9 18 4.6L 
1.4 3.3 21 4.6L 
14 L 2.1 22 4.6L 
16 L 5.6 12 4.6L 
6.7 L 3.7 17 4.61 
I.I 1.5 15 4.61 
3.3 3.4 34 4.61 
2.9 L 1.4 12 4.6L 
0.89 1.4 12 4.6L 
19 L 6.2 18 4.6L 
7.1 1 5.5 50 28 
4.4 L 2.3 17 4.6L 
3.1 L 1.5 12 4.61 
5.8 L 4.0 19 4.61 
6.0 1 3.8 20 4.6L 
3.7 L 1.2 8.3 4.61 
4.5 L 1.0 17 4.61 
4.2 L 2.7 17 4.61 
1.8 1.1 24 4.61 
4.1 L 2.7 18 4.61 
1.1 2.0 16 4.61 
2.6 2.1 22 4.61 
II L 6.4 L 13 4.61 
1.3 2.0 18 4.6L 
2.4 3.9 28 4.61 
1.7 i-.1 17 4:6L 
1.8 1.4 13 4.6L 
4.8 1 2.3 18 4.6L 
8.8 L 6.0 17 4.6L 
1.0 1.3 16 4.61 
1.6 2.1 21 4.6L 
1.9 6.1 20 4.6L 
2.4 2.4 25 4.6L 
4.0 L 2.2 14 4.6L 
5.6 L 4.2 21 4.61 
1.4 0.90 19 4.6L 
0.73 2.4 12 4.6L 
0.99 1.4 14 4.61 
4.7 L 2.1 31 4.6L 
2.8 L 4.2 24 4.6L 
2.4 L 5.4 22 4.6L 
1.4 1.5 14 4.61 
1.7 2.0 23 4.6L 
6.0 L 3.3 12 4.61 
6.5 L 3.5 20 4.6L 
1.5 0.66 22 4.6L 
4.0 L 2.1 12 4.6L 
12 L 3.9 15 4.61 
5.1 L 2.5 19 4.61 
2.2 3.4 36 4.6L 
1.1 1.2 17 4.6L 
13 L 4. L 12 4.6L 
ll 1 2.2 L 25 4.6L 
4.4 L 2.9 26 4.61 
l.Z 4.0 28 4.61 
1.8 3.2 24 4.61 
1.7 3.3 21 4.6L 
OHIO DIVISION OF GEOLOGICAL SURVEY 
INFORMATION CIRCULAR NO. 52 
TABLE 5 
u V w y Yb Zn Zr 
ppm ppm ppm ppm ppm ppm ppm 
NA E NA E NA WA E 
37 160 II 46 9.6 290 70 
5.6 160 20 99 10 750 150 
6.1 120 9.5 57 10 380 120 
7.5 110 12 49 5.6 290 120 
9.1 160 9.5 74 II 310 120 
5.7 100 16 65 IZ 250 96 
12 89 5.1 32 6.1 260 72 
14 140 13 73 15 480 90 
4.2 68 5.9 26 5.0 82 67 
12 130 3.2 28 8.4 140 88 
15 130 2.8 21 6.7 120 78 
14 160 8.9 49 5.0 150 120 
9.9 130 17 42 8.8 1,100 87 
79 240 24 160 21 170 180 
12 86 7.3 36 7.8 190 120 
10 110 5.2 150 14 130 180 
3.0 120 5.6L 25 4.2 120 150 
21 170 16 120 II 160 240 
40 210 5.6 100 8.3 1,200 200 
23 180 5.5 91 8.7 170 260 
38 240 5.6 94 12 80 220 
11 L 120 35 170 22 660 180 
12 280 22 130 22 180 370 
24 I ZO 19 110 13 440 140 
33 260 13 160 11 470 290 
20 160 15 200 35 150 140 
8.4L 140 13 140 13 200 220 
3.71 110 12 49 7.2 210 120 
3.3L 90 3.1 28 5.2 110 110 
5.9 120 2.0 35 4.8 140 220 
2.9 130 3.9 50 5.8 160 230 
7.1 160 9.3 87 7.5 210 350 
5.9 100 2.0 23 4.8 150 94 
II 140 9.3 77 8.4 340 230 
13 160 6.1 91 11 120 140 
12 I ZO 5.8 34 7.0 140 LIO 
26 120 6.2 60 5.6 150 200 
13 79 2.7 47 5.4 400 91 
27 120 11 110 9.2 110 270 
4.3 110 3.6 28 4.1 140 160 
6.9 120 4.3 38 4.3 110 190 
6.1 110 3.3 39 4.2 230 200 
6.8 160 12 83 8.0 190 250 
6.9 110 3.5 29 4.4 130 160 
6.0 110 10 38 6.0 97 100 
5.1 120 II 120 8.6 430 240 
II 150 II 53 8.5 99 93 
14 l 10 4.7 36 5.6 79 100 
16 200 30 72 9.3 320 120 
6.4 100 15 75 12 320 140 
6.9 68 .23 l.J.O L3 290 7.9 
15 87 16 80 13 450 73 
9.4 67 13 46 9.3 180 49 
79 660 13 120 21 480 230 
13 110 12 77 11 100 95 
48 230 7.2 63 8.7 270 110 
73 260 11 76 9.2 220 160 
25 100 ll 61 17 450 65 
18 120 3.3 36 5.6 220 340 
19 160 23 93 16 1,100 160 
82 240 5. 1 50 9.2 430 160 
14 100 17 53 8.3 220 llO 
7.9 83 21 63 13 230 81 
3 1 190 6.9 190 22 450 380 
7.2 240 10 I IO 12 750 130 
7.6 280 9.2 61 6.5 120 180 
24 140 4.6 48 5.4 160 3 10 
13 L ZIO 12 360 27 280 370 
7.4L 150 7.8 170 13 JOO 260 
5.ZL 120 4.9 78 11 340 94 
34 160 6.1 48 6.1 140 120 
16 320 8.3 110 12 190 140 
3.5 120 3.7 39 3.7 120 250 
6.9 IIO 8.8 39 4.9 140 110 
6.2 130 3.6 25 4. 1 75 120 
5.8 100 20 34 4.2 160 130 
22 260 8.2 100 10 Z!O 200 
15 160 7.9 66 11 200 220 
6.3 130 6.5 48 5.5 150 160 
24 160 9.2 170 23 4 10 330 
6.7 83 4.4 3 1 3.5 56 220 
II 97 3.4 37 3.4 130 230 
8.5 100 1.9 38 5.7 150 150 
19 130 3.8 82 10 92 110 
25 200 6.8 110 15 230 180 
8.5 190 12 58 9.2 100 170 
21 120 4.3 50 7.8 17 430 
18 170 8.8 6 1 18 480 83 
48 180 11 210 14 530 370 
11 150 7.5 69 5.0 82 350 
8.4 87 8.7 19 3.6 60 94 
16 180 12 95 12 260 93 
17 180 8.9 8 1 11 290 150 
14 160 4.2 76 7.6 210 270 
16 220 11 72 13 140 150 
7.2 96 3.4 28 6.1 130 61 
63 180 6.0 45 8.4 260 120 
41 140 11 77 25 1,100 69 
7.8 60 10 65 II 580 71 
l.9L 54 12 77 II 1,400 78 
18 180 9.4 6 1 14 250 170 
40 150 10 38 12 370 78 
4.5 130 6.1 37 10 65 69 
7.9 200 9.8 48 15 170 69 
10 220 2.8 27 6.7 190 150 
13 190 3.5 64 9.9 850 79 
7.0 87 2.51 48 II 740 71 
110 I 10 12 L 130 4.71 300 77 
15 220 1.8 96 20 190 160 
13 240 7.6 140 14 1,200 180 
12 170 19 170 13 150 210 
15 110 14 120 12 260 160 
22 120 43 100 23 220 55 
9.2 130 8.3 59 II 490 110 
94 230 5.0 65 10 580 180 
22 110 15 83 16 190 160 
43 140 22 74 13 700 210 
9.1 74 10 28 5.2 340 75 
11 170 16 80 9.0 170 220 
JO 130 7.3 54 3.6 61 230 
8.7 65 4.4 17 4.4 88 57 
32 180 ll 110 1.7 290 180 
33 220 21 110 17 2 10 130 
11 130 16 73 8.9 450 180 
5.6 83 12 34 3.1 85 120 
5.6L 140 9.6 120 9.6 950 250 
27 140 10 82 10 260 140 
2.3L 48 5.6 26 2.8 200 71 
4.1 100 ll 47 4.5 39 160 
6.9 100 8.5 52 5.6 45 140 
8.4 160 16 42 6.3 74 100 
17 180 8.1 93 8.1 390 3 10 
5.0L 84 11 44 8.9 500 86 
9.7 150 6.4 46 9.0 170 98 
26 120 15 88 7.4 180 150 
7.6 IIO 8.6 40 4.7 63 120 
9.6 140 16 68 11 120 140 
13 160 ~:8 92 7.2 680 460 
15 160 7.9 49 3.9 260 170 
9.0 160 6.6 86 6.5 270 270 
16 210 9.6 170 18 230 270 
14 110 1.6 30 4.7 110 81 
24 200 25 11 0 11 230 160 
14 240 9.4 100 18 3,300 120 
15 170 11 67 7.3 120 160 
21 190 10 85 6.0 180 250 
17 180 8.2 49 II 150 70 
19 170 7.2 32 4.2 110 110 
3.21 76 2.4 48 8.5 75 53 
7.2 100 6.1 31 4.6 130 llO 
320 780 12 80 6.5 420 230 
230 200 9.71 110 2.81 180 170 
26 120 38 120 24 260 130 
2.1 130 5.7 43 7.4 130 120 
42 120 7.4 27 7.4 82 95 
3.2L 110 6.0 66 7.7 160 98 
11 130 15 100 8.7 470 150 
92 150 10 45 4.4 180 200 
3.2 98 5.0 67 5.9 99 120 
9.5 120 15 76 11 160 100 
18 240 6.3 70 7.6 170 140 
II 160 1.9 64 9. 1 180 220 
13 130 6.1 72 6.1 130 190 
4.8L 130 4.3 100 8.7 220 160 
12 110 2.2 29 5.1 88 160 
14 190 5.6 81 7.8 130 160 
6.6 190 7.5 63 15 350 54 
8.3 180 2.9 47 II 460 82 
45 130 7.1 67 10 190 130 
DGS Si02 AlzOa CaO MgO Na,O K,O Fe20a Ti02 P205 so, Ag B Ba Be Cd Ce Co Ash Coun ty Townsh ip me % % % % % % % % % % % ppm ppm ppm ppm ppm ppm ppm 
no. XA XA XA WA WA XA XA XA xw XA E E E E WA NA NA 
SHARON (NO. 1) COAL 
.Jackson I Liberty 1134 13.9 44 34 1.6 0.90 0.20 2.1 8.5 0 .92 0.69 0.90 1.6 l ,000 840 21 2.5 320 170 1135 21.7 49 37 0.62 0.96 0.18 2.5 3.8 1.3 0.02L 0.02L 0.18 680 510 14 0.35 170 55 
Pike Marion 1136 14.l 48 40 0.80 0.70 0.13 1.5 3.3 1.6 0.15 0.02L 0.51 800 300 24 0.35 350 140 
QUAKERTOWN (NO. 2) COAL 
260 26 0.54 240 Licking I Bowling Green 11253' 11.9 51 30 0.57 0.73 0.13 2.l JO 1.4 0.08L l.l 0.53 220 82 
BEAR RUN COAL 
Licking I Bowling Green 1254 29.3 67 21 0.41 0.27 0.08 0.88 7.6 2.4 0.03L 0.82 O.IOL 180 120 20 0.19 110 10 
LOWER MERCER (NO. 3) COAL 
130 Stark ! Sugar Creek 1217 8.2 45 34 1.1 0.48 0.18 1.3 16 1.1 0. 12L 0.98 2.0 350 230 20 0.79 480 
1217-1 38 .9 56 29 0.34 1.2 0.16 3.3 7.1 1.3 0.03 0.95 0.21 270 520 8.9 0.64 180 28 
BEDFORD COAL 
Stark I Sugar Creek 1218 28.3 41 32 0.35 0.68 0.16 2.8 20 I.I 0.04L 0.82 0.29 360 310 14 2.8 220 270 
TIONESTA (NO. 38) COAL 
Stark Beth lehem 1238 14.8 31 17 0.55 0.58 0.16 1.7 45 0.78 0.07L 1.2 0.94 250 190 II 0.64 100 83 
Sugar Creek 1219 32.2 24 19 3.2 0.25 0.08 0.85 45 0.53 0.11 3.8 0.12 260 160 13 3.8 310 210 
Tuscarawas Sugar Creek 1201 7.3 36 24 2.0 0.51 0.35 1.0 29 0.92 0.15 2.5 0.50 680 180 27 0,68 370 82 
1201 -1 16.7 46 21 0.77 0.81 0.16 2.8 23 l.l 0.20 l.2 0.12 500 380 11 0.39 180 14 
1227 8.2 22 18 2.2 0.35 0.31 0.49 5 1 0.45 0.21 2.0 0.55 350 160 17 1.9 220 83 
1227-1 13.1 32 19 0.92 0.75 0.22 2.3 40 0.82 0.08L 1.6 0.3 1 220 170 9.1 l.6 99 18 
Wayne Paint 1243 6.7 42 36 1.3 0.35 0.14 0.71 17 0.72 0.15L I.I 1.1 300 330 57 0.56 310 220 
1243-1 20.7 51 28 0.59 LO 0.1 5 2.6 9.9 1.0 0.31 0.85 0.3 1 260 480 10 0.38 350 100 
BROOKVILLE (NO. 4) 0 )AL 
Holmes Clark 1214 11.4 46 28 1.8 0.73 0.27 1.6 14 1.7 0.17 1.7 4.7 200 2,300 61 11 290 130 
Hardy 1231 6.9 41 32 3.1 0.48 0 .44 0.70 16 0.92 0.14L 2.4 0.68 400 1,500 46 2.5 100 96 
1239 7.6 45 32 3.9 0.68 0.38 I.I 9.9 1.4 O.l3L 3.8 0.95 1,000 1,800 53 1.9 110 61 
Salt Creek 1215 9.8 45 28 1.9 0.75 0.30 1.7 17 1.2 O.lOL 2.3 0.57 280 470 47 4.5 130 73 
Stark Bethlehem 1237 8.3 36 24 2.7 0.76 0.28 1.5 28 1.0 0.13 3.4 0.75 300 550 16 5.4 140 36 
Sugar Creek 1220 4.3 18 13 5.1 0.78 0.66 0.62 54 0.45 0.23L 3.9 0.58 600 610 61 2.3 140 40 
1220- 1 16.5 38 35 0.66 0.23 0.15 0.44 24 0.63 0.06L 0.70 0.63 180 200 23 0.93 150 llO 
Tuscarawas Dover 1130 14.0 46 22 5.1 0.85 0.32 1.8 14 1.2 0.04L 3.3 0.51 680 280 24 4.2 140 67 
Sugar Creek 1200 10.7 47 23 3.1 1.1 0.22 2.4 15 I.I 0.09L 4.8 1.0 600 530 55 6.8 250 110 
1226 7.2 31 19 11 0.93 0.31 0.74 3.4 0.37 0.14L 15 0.50 380 690 67 4.1 290 140 
Wayne 1192 13.6 45 22 4.8 0.83 0.26 2.0 18 I.I 0.07L 4.5 0.26 320 350 28 1.6 88 51 
Vinton Richland 1145 6.9 26 20 2.3 0.63 0.06 0.62 43 0.42 0.07L 2.6 0.50 700 200 64 0.70 140 86 
1145-1 17.8 62 23 1.7 1.3 0.08 0.98 5.6 1.4 0.03L 0.63 0.11 310 230 9.6 0.24 110 19 
Wayne Salt Creek 1224 9.9 43 27 1.3 0.65 0.38 1.5 22 1.3 O.IOL 1.3 0.40 350 260 16 l.l 150 79 
CLARION (NO. 4A) COAL 
Hocking Washington 1150 4.3 38 29 3.2 0.50 0.55 0 .70 19 0.89 0.23L 4.8 0.50 460 150 91 2.6 120 72 
Jackson Milton 1148 6. l 32 26 3.3 0.61 0.16 0.84 28 0.77 0.33 3.3 0.43 1,200 260 56 1.8 230 72 
1148-1 11.4 46 21 1.4 0.81 0.09 2.3 23 0.89 0.20 0.77 0.14 320 350 13 5.2 100 30 
Lawrence Wa~hington 113 1 7.8 30 19 2.0 0.55 0. 12 I.I 39 0.78 0.06L 2.0 0.29 500 330 36 0.92 130 29 
Vinton Madison 1154 7.9 34 22 l.9 0.38 0 .20 0.70 37 0 .72 0.13L 2.5 0.56 450 180 19 0.84 110 47 
1154-1 20.9 52 29 1.2 0.27 0.09 0 .79 13 1.6 0.74 1.6 0.22 390 330 29 1.0 360 120 
Swan 1149 9.0 37 24 1.9 0.4 1 0 .15 0.84 30 0 .72 1.5 3 .2 0.81 560 310 16 L4 380 100 
SCRUB< RASS COAL 
Vinton I Madison 1155 16.3 46 16 Ll 0.9 1 0.11 2.5 30 0.90 0.06L 2.6 0.31 400 340 42 0.41 86 19 
LOWER KITIANNING (I 0. 5) C )AL 
Carroll Rose 1246 9.7 40 23 4.2 0.51 0.28 l.4 26 L3 O.lOL 2.4 0.55 500 190 13 0.55 100 32 
Coshocton Adams 1255 5.3 47 29 3.7 0.78 0.39 1.5 7.0 1.3 0.19L 3.8 0.22 460 340 56 1.2 130 41 
1262 19.2 46 17 0.57 0.30 0.13 0.74 29 1.8 0.05L 1.2 0.37 380 92 16 L2 99 24 
Keene 1161 12.7 38 20 L3 0.55 0.23 1.6 35 LI 0.14 2.2 0.83 390 580 13 0.92 120 49 
Lafayette 1259 6.7 35 23 2.0 0.32 0.44 0.41 30 l.l u 2.3 0.92 450 250 37 0.72 180 66 
Oxford 1257 6.3 34 20 1.9 0.48 0.47 0.82 34 0.92 0.16L 2.7 0.76 350 150 45 3.0 110 150 
1261 6.0 31 20 2.5 0.55 0.40 0.66 35 0.72 O.l 7L 3.1 0.45 300 250 34 I.I 250 87 
Holmes Berlin 1212 7.4 40 19 1.6 0.58 0.38 1.1 31 1.2 0.14L 2.1 0.38 220 330 21 1.3 110 46 
1216 5.2 36 27 0.29 0.43 0.73 0.78 36 0.52 0.19L 0.88 0.63 280 160 37 L4 120 88 
Hardy 1232 9.8 26 16 1.7 0.40 0.34 0.90 49 0.53 O. lOL 2.0 0.55 250 260 15 2.8 100 83 
r2a2°1 114:0 62 23 0:49 0:91 0:1"5 2.8 6.0 2.0 -(r.04 1.0 0.15 210 570 6.8 0.97 140 33 
Paint 1223 7.0 46 24 2.3 0.68 0.15 1.2 20 1.2 0.49 1.7 0.65 320 280 51 2. 1 190 76 
Walnut Creek 1213 8.4 27 18 1.3 0.45 0 .34 0.98 47 0 .94 0. 12L · 1.9 0.59 300 270 22 LO 95 49 
Jackson Bloomfield 1144 8.7 32 19 l.4 0.35 0 .02 0.94 43 0.97 O.llL 2.5 0.80 460 220 21 1.6 180 89 
Madison 1268 13.0 40 19 l.4 0.73 0.10 2.0 30 1.0 0.08L 1.7 0.14 330 260 13 2.4 85 23 
Milton 1258 13.2 50 33 0.69 0.91 0 .18 3.0 5.1 1.0 0.40 1.2 0.28 450 680 32 I.I 340 45 
Lawrence Decatur 1133 6.5 46 29 1.3 0.73 1.3 1.9 12 1.3 0.08L 0.77 0.66 1,100 380 56 0.80 170 100 
Washington 1132 I0.4 41 21 0.87 0.51 0.11 1.6 28 1.2 0.05L 0.32 0.68 400 240 58 0.90 130 74 
Mahoning Springfield 1210 5.7 50 34 2.3 0.56 0 .47 l.2 4.2 1.2 2.3 1.5 0.31 300 1,100 53 1.7 230 68 
Stark Paris 1211 7.9 14 7.6 1.3 0.22 0.18 0.28 71 0 .30 0.1 3L 1.7 0.81 180 130 39 1.1 110 100 
1248 7 .4 17 10 1.4 0.27 0.20 0.32 63 0.38 0.14L 2.2 LO 250 110 45 I.I 81 80 
Tuscarawas Bucks 1180 5.4 21 12 3.6 0.50 0 .66 0.51 52 0 .63 0.19L 4.8 0.39 500 280 48 0.76 330 JOO 
1185 6.5 33 17 1.5 0.61 0.24 0.54 44 0.53 0.15L 2.1 0.43 460 89 47 1.3 280 51 
Dover 1129 6.2 25 14 l.4 0.50 0.38 0.84 52 0.70 0.08L 1.3 0.43 500 230 21 0.85 140 63 
1196 6.0 33 18 1.6 0.60 0.39 l.4 41 0.85 0.!7L 2.3 0.91 400 140 22 2.3 250 120 
1229 9.6 30 18 1.3 0.55 0.30 1.1 44 0.90 O.IOL 2.0 0.19 380 290 9.3 1.4 130 40 
Fairfield 1188 9.0 41 22 1.2 0.36 0 .30 0.73 29 I.I 0.llL 1.7 0.50 350 96 35 1.4 210 100 
Franklin 1193 10.8 23 IO 3.9 0.61 0.32 1.2 56 0.47 0.09L 5.5 0.27 320 200 10 0.76 280 27 
Salem 1171 6.9 39 18 1.6 0.43 0.34 0.98 35 1.1 0.14L 2.3 0.65 480 160 59 l.4 120 90 
Sugar Creek 1225 3.7 29 19 4.0 1.1 0.42 1.0 32 1.1 0.27L 4.7 0.63 680 180 46 1.7 160 78 
Warren 1251 22.9 57 23 1.3 0.48 0.20 0.98 11 1.7 0.04L 1.2 0.59 500 350 19 0.53 70 17 
Wayne 1189 10. l 26 17 1.3 0.28 0.24 0.43 53 0.37 O.lOL 1.9 0.42 480 110 15 0.66 220 35 
STRASBURG (NO. 5A) COAL 
Tuscarawas Dover 1197 6.7 54 24 1.5 0.61 0.35 2.0 12 2.2 0.15L 2.0 0.19 430 390 27 0.28 160 16 
1205 13.7 28 15 1.3 0.37 0.18 l.l 52 0.80 0.07L 1.9 0.50 550 170 13 0.46 230 12 
1228 18.0 33 16 0.50 0.68 0.16 1.9 43 0.94 0.06L 1.5 0.29 350 260 9.3 0.57 72 26 
Fairfield 1190 16.3 27 14 0.80 0.43 0.20 1.1 55 0.63 0.06L L4 0.35 320 150 11 0.45 250 43 
Franklin 1194 8.8 33 19 2.4 0.41 0.32 0.88 39 0.99 O.llL 3.6 0.30 320 150 11 0.23 230 20 
Lawrence 1182 12.8 35 18 1.2 0.53 0.24 1.6 39 1.0 0.08L 1.7 0.32 460 240 8.8 0.46 160 16 
Sandy 1204 12.3 57 24 1.2 0.78 0.20 2.9 7.7 1.9 0.08L 1.6 0.16 450 450 24 0.38 150 11 
MIDDL KITIANNING C N0. 6J• XlAL 
Carroll Brown 1247 9.4 40 26 2.2 0.85 0.26 2. 1 24 1.2 0.llL l.8 0.63 500 240 21 2.2 110 32 
Rose 1233 9.8 32 19 1.5 0.60 0.26 1.5 37 0.92 0.10 1.9 0.55 300 1,900 10 0.98 110 16 
1236 5.3 41 30 2.4 0.73 0.34 1.7 16 1.4 O. l9L 2.3 0.50 500 300 51 2.6 130 25 
Coshocton Adams 1256 11.5 26 17 21 2.3 0.10 1.4 7.6 0.62 0.09L 19 0.59 99 2,000 20 0.74 130 23 
1263 14.3 47 20 0.91 0.56 0.23 1.5 26 1.1 0.07L 1.2 0.27 310 190 7.2 1.5 70 36 
Bedford 1167 3.7 29 19 3.6 0.25 0.42 0.68 39 0.87 0.27L 5.2 0.30 680 180 61 0.61 llO 30 
Franklin 1159 7.2 30 19 1.6 0.56 0.30 I.I 45 0.75 O. l4L 3.4 0.63 400 150 29 1.6 83 140 
Keene 1162 10.8 46 26 1.2 0.55 0.12 1.8 20 1.7 0.09L 2.2 0.57 250 470 22 0.39 130 15 
1187 2.3 32 25 3.5 0.76 0.82 0.71 29 1.2 0.43L 5.0 0.57 460 190 90 2.9 300 52 
Lafayette 1160 3.1 20 17 3.7 0.55 0.69 0.37 49 0.84 0.32L 6.0 0.95 460 270 77 1.3 160 39 
Oxford 1260 3.2 22 18 3.9 0.78 0 .67 0.86 41 0.89 0.31L 3.5 0.42 320 480 35 0.80 130 34 
GalJia Walnut 1139 6.6 31 25 1.7 0 .41 0.18 0.76 36 0.82 0.08L L3 0.46 700 170 45 0.65 120 71 
Holmes Berlin 1207 6.2 20 14 1.4 0.35 0.19 0.43 59 0.52 0. 16L 2.2 0.48 220 670 53 0.50 150 73 
1208 10.8 16 8.6 0.97 0.25 0.20 0.41 70 0.43 0.09L L5 0.76 140 140 34 0.79 140 81 
Clark 1271 6.5 12 8.5 1.9 0.33 0.20 0.37 63 0.47 0.15L 2.2 0.52 400 32L 44 0.48 62 62 
Walnut Creek 1209 5.2 19 13 1.9 0.38 0.39 0.43 64 0.62 0. 19L 3.0 0.46 280 1,800 18 0.79 96 94 
Jackson Madison 1137 4.1 33 25 2.1 0.50 0.11 0.66 30 1.1 0. 12L 2.2 1.0 960 300 92 1.2 220 200 
1138 7.7 31 27 1.2 0.48 0.10 1.2 41 0.90 0.06L 0.82 0.44 500 300 48 0.62 130 88 
Muskingum Adams 11 57 3.7 26 17 2.9 0.63 0.71 0.97 46 0.82 0.27L 5.6 0.67 460 1,100 40 1.9 110 41 
Perry Clayto n 1153 5.2 29 23 2.9 0.46 0.23 0.59 37 0.60 0.19L 4.5 0.82 560 230 44 1.5 130 75 
Pil<e 1152 11.9 46 24 I.I 0.75 0.12 2.3 22 I.I 0.08L 2.3 0.33 460 310 37 0.64 130 26 
Stark Osnaburg 1245 7.6 38 27 1.3 0.75 0.26 2.0 24 1.3 0.13L 1.7 0.65 500 330 40 L5 140 50 
Paris 1240 9.6 49 30 0.98 0.98 0.23 2.7 12 l.8 0.lOL l.5 0.65 300 450 26 1.0 110 25 
1249 I0.5 48 29 0.83 0.96 0.23 2.9 14 1.6 O.IOL 1.3 0.60 400 370 17 1.7 150 28 
Tuscarawas Auburn 1178 9.9 28 17 1.3 0.38 0.23 0.80 50 0.70 O.lOL 1.9 0.91 680 230 31 4.2 330 70 
Bucks 1186 4.4 29 19 5.4 0.86 0.44 0 .60 32 0.78 0.23L 8.5 0.19 500 300 66 0.62 300 160 
Clay 1221 7.2 33 24 1.7 0.58 0.30 1.3 35 1.1 0. 14L 2.0 0.62 300 130 29 1.5 130 5 1 
Dover 1128 5.2 32 25 2.2 0.58 0.40 0.79 3 1 0.80 O.lOL 2.4 0.60 960 720 30 0.80 140 50 
1198 4.2 44 30 4.5 0.90 0.49 l.7 5.6 l.2 0.24L 7.3 0.48 680 1,900 50 0.74 170 24 
Fairfield 1181 5.2 38 25 4.9 0.55 0.44 0 .97 23 0.84 0.19L 5.0 0.20 580 260 19 2.9 96 33 
1191 5.0 36 24 3.4 0.73 0.55 l.l 27 0.95 0.20L 5.0 0.21 460 220 46 0.98 200 40 
Franklin 1195 7. 1 33 19 2.9 0.45 0.39 0.84 37 I.I O.l4L 4.0 0.29 420 160 17 0.15 200 13 
1199 9.5 48 28 1.5 0.91 0.20 2.7 13 1.6 0. llL 2.5 0.26 420 440 13 0.19 150 12 
Goshen 1202 7.4 38 23 2.2 0.73 0.36 l.7 28 I.I 0.32 2.8 0.57 680 290 19 2.3 220 27 
1222 5.6 28 22 1.7 0.55 0.42 l.l 38 0.87 0.18L 2.1 0.51 380 330 14 1.5 130 32 
1252 7.8 45 27 1.7 0.78 0.36 l.9 16 1.6 0.13L 2.0 0.51 600 350 18 0.46 130 29 
Jefferson 1179 4.7 26 16 2.6 0.55 0.66 0.72 48 0.70 0.21L 3.7 0.67 1,000 250 56 0.64 130 49 
Lawrence 1183 7.9 43 27 3.2 0.71 0.24 1.6 14 1.5 OJ3L 4.5 0.36 500 340 36 0.76 190 32 
SaJem 11 68 7.6 32 18 6.5 0.61 0.32 1.2 32 0.78 0.13L 5.9 0.64 700 250 8.1 0.56 120 34 
1170 6.2 34 20 2.2 0.71 0.47 1.4 38 l.l 0.16L 4.1 0.51 680 220 18 0.90 97 52 
1176 5.7 29 14 1.8 0.33 0.66 0.68 51 0.92 0.18L 2.9 0.48 680 200 65 0.51 220 98 
San dy 1203 10.0 29 16 l.l 0.45 0.18 1.0 49 0.70 O.IOL 2.0 0.53 400 740 37 0.88 330 43 
Warren 1230 13.5 43 25 0.67 0 .76 0.27 2.0 23 1.5 0.07L 1.2 0.37 250 290 23 1.5 150 27 
Warwick 1175 8.4 27 15 1.4 0.50 0.23 0.92 52 0.67 0.12L 2.1 0.78 500 140 11 0.67 100 37 
1184 4.6 29 22 3.9 0.71 0.51 0.67 35 0.70 0.22L 6.5 0.25 500 230 24 1.0 200 39 
York 1177 4.1 29 20 5. 1 0.86 0.63 l.l 33 0.92 0.24L 8.3 0.29 500 290 34 0.44 200 56 
LOWERFREEPORT(N0.6A)COAL 
Carroll i Rose 11234 J I 0.1 35 21 1.3 0.58 0.22 1.4 37 0.75 O.lOL 1.7 0.66 300 240 8.2 0.37 69 36 Hocking Starr 1375 10.6 39 23 I.I 0.53 0.20 1.5 3 1 0.80 0.41 1.5 0.45 450 200 26 1.4 94 91 
Tuscarawas Salem 11 72 8 1.5 51 21 2.3 1.8 0.23 3.6 13 0.89 0.99 2.9 O.IOL 140 360 4.2 0.16 l 10 22 
UPPER REEPORT (NO. 7) CO 
Carroll Rose 1235 24.9 52 25 0.55 0.83 0.22 2.3 17 L2 0.04L I.I 0.33 310 330 7.8 0.61 120 30 
1235-1 28.2 55 24 0.88 0.98 0.15 2.6 12 1.3 0.13 1.2 0.78 260 420 7.3 0.74 230 21 
Columbiana Hanover 1377 JO.I 28 16 1.6 0.45 0.26 1.4 47 0.63 0.36 1.4 0.48 320 260 17 0.68 120 29 
Guernsey Jackson 11 63 8.6 40 24 I.I 0.46 0.19 1.4 31 1.3 0.12L 1.7 0.54 400 180 26 0.68 140 55 
Harrison Washington 1174 8.1 41 20 l.l 0.56 0.20 2.0 34 0.92 0.12L 1.3 0.49 500 450 39 0 .96 120 83 
Hocking Ward 1151 10.7 29 13 0.94 0.25 O.OlL 0.60 55 0.94 0.09L 1.1 0.72 460 94 21 0.57 84 74 
Perry Monroe 11 56 7.9 42 22 l.l 0.55 0.24 1.5 28 1.3 0.13L 2.0 0.84 460 230 66 1.2 130 86 
Stark Paris 1250 18.1 49 24 0.63 0.56 0.16 2.2 20 1.5 0.06L 0.85 0.42 360 360 55 0.22 300 29 
Tuscarawas Salem 1169 6.1 45 21 3.6 LO 0.30 2.4 18 0.97 0.16L 5.7 0.22 680 470 44 0.29 180 49 
1173 12.8 54 24 1.3 0.85 O.ll 3.0 12 1.2 0.33 1.8 1.3 680 380 34 JO 110 41 
MAHONING COAL 
Carroll j East 1378 10.7 44 19 l.5 0.5 1 0.16 2. l 26 LO 1.5 1.3 1.6 400 780 40 2.6 230 140 
Columbiana Hanover 1376 11.4 50 21 0.78 0.81 0.24 2.4 21 1.3 0.52 0.70 0.76 300 320 30 1.0 140 60 
ANOE ONCOAL 
Guernsey I Jackson 1164 17.7 38 18 1.4 0.83 0.22 2.0 35 0.80 0.06L 2.9 0.15 350 330 25 0.58 100 29 
Washington 1166 6.5 28 16 1.5 0.33 0.22 0.71 61 0.82 0.15L 2.1 0.53 200 160 48 0.52 92 29 
Muskingum Highland 1158 12.0 38 16 7.9 0.78 0.19 1.5 26 0.85 0.08L 7.7 0.19 400 320 19 0.94 83 3 1 
HARLEM COAL 
Carroll I ''"e 1244 10.5 46 24 0.76 0.93 0.22 2.6 19 l.O 0.40 1.2 0.20 600 550 35 0.50 250 110 Perry 1241 11.6 62 25 0.60 1.4 0.22 3.4 4.4 1.2 0.09L 0.55 0.39 180 1,500 14 0.87 240 140 
AMES COAL 
Carroll ke 1242 18.0 28 12 3.6 0.65 0.15 1.7 45 0.58 2.6 3.0 0.38 380 260 14 0.69 83 37 
PJTI'SB . GH (NO. 8) Cl 'AL 
Gallia Clay 1146 8.3 30 20 1.6 0.53 0.22 1.3 39 0.70 0.06L 1.1 0.20 500 190 14 0.84 110 37 
1147 9.6 41 2 1 1.1 0.65 0.18 1.7 28 0.99 0 .1 3 0.42 0.28 460 390 6.7 0.92 100 22 
11 47-1 25.2 51 22 0.64 0.73 0.18 2.2 18 1.2 0.08 0.02L 0.14 220 370 4.5 0.80 120 26 
1147-2 15.4 47 23 1.4 0.65 0.19 2.3 21 LO 0.83 om 0. 14 350 650 14 I.I 140 35 
Harrison 1140 10.7 34 17 1.4 0.60 0.15 1.4 39 0.77 0.47 1.4 0.26 500 620 17 l.4 100 68 
1140-1 35.1 55 23 0.48 0.93 0.19 2.6 13 1.0 O.OlL 0.02L 0. 10 150 300 7.4 0.56 110 27 Guernsey Londonderry 1165 14 .9 30 16 2.7 0.41 0.16 l.l 47 0.55 0.07L 3.2 0.45 250 420 11 0.96 87 79 
Harrison Archer 1363 I I.I 43 19 0.74 0.53 0.28 l.4 30 0,95 0.28 0.98 0.22 550 2!0 7.7 1.2 100 37 
1371 11.6 40 17 9.2 0.61 0.26 1.6 21 0.84 0.34 4.0 0.IOL 380 340 16 0.72 86 26 
German 1373 IL3 49 21 0.92 0.65 0.26 1.8 2.4 0.97 0.32 1.4 0. 19 400 290 11 0.92 120 21 
Jefferson Island Creek 1374 13.4 49 22 0.56 0.61 0.34 1.7 22 1.0 0.27 0.88 0.22 370 480 8.7 0.78 75 24 
Ross 1372 10.2 50 21 0.92 0.86 0.22 2.1 22 1.0 0.55 1.2 0.30 320 250 22 0.84 150 29 
Wells 1368 4.9 48 29 0.88 0.50 0.38 1.3 16 1.2 0.63 0.93 0.21 760 640 31 I.I 200 100 
1368-1 11.4 64 24 0.45 0.66 0.36 2.7 13 I.I 0.32 0.60 0.IOL 310 740 14 1.4 180 8 1 Gallia Harrison 1141 10.7 32 20 1.8 0.41 0.20 I.I 38 0.72 0.34 0.82 0.30 300 370 25 0.75 100 38 
REDS1' NE (NO. SA) COAL 
Harrison Archer 1364 28.6 51 20 0.64 1.2 0.40 2.4 20 0.84 0.28 L5 O.!OL 210 380 9.8 0.84 llO 57 
1365 11 .3 55 25 3.1 0.76 0.28 2.2 7.7 I.I 0.31 1.3 O.IOL 500 340 49 0.90 88 29 
German 1366 14.9 50 19 1.7 0.85 0.30 2.2 21 0.92 0.32 1.4 0.16 400 310 27 0.59 60 22 
Jefferson Wayne 1370 9.5 44 18 0.88 0.73 0.27 1.7 32 0.77 0.55 1.3 0.20 500 520 26 0.70 74 36 
Wells 1367 21.7 57 22 1.6 l.l 0.30 2.7 11 0.92 0.30 1.2 0.14 310 510 13 0.77 97 24 
Lawrence Mason 1142 11.3 24 13 1.3 0.30 0.13 0.82 56 0.70 0.04L 1.4 0.38 300 170 5.2 0.40 71 45 
1143 11.8 28 15 I.I 0.38 0.1 3 0.96 47 0.67 0.04L 0.45 0.32 400 190 6.3 0.45 76 25 
1143-1 47.5 53 20 0.52 1.2 0 .27 0.96 15 0.97 0.04 0.42 O.lOL 150 370 8.6 0.36 110 25 
MEIGS CREEK (NO. 9) 1eOAL 
Noble I Brookfield 11200 17.2 44 20 4.3 I.I 0 .27 1.7 19 0.95 0.06L 5.3 O.IOL 280 430 3.9 0.60 100 24 
WAYNESBURG (NO. 11) COAL 
Jefferson "j Warren · I 1369 19.4 56 25 L4 0.75 0.20 2.8 8.3 1.1 0.19 1.4 O.IOL 230 400 5.6 0.41 110 26 
TABLE 6.-Major and minor oxide and trace element composition of the laboratory ash, by bed 
Key to symbols: 
Method ( column heads): 
E - by emission spectrography on ash 
NA - by neutron activation on whole coal 
WA - by wet chemistry on ash 
XA - by X-ray fluorescence on ash 
XW - by X-ray fluorescence on whole coal 
H - not determined due to interference 
L - less than value shown 
N - not detected 
Analyses were performed by the U.S. Geological Survey. The coals were ashed at 525'C for major, minor, and 
trace element analysis. These values may not agree exactly with ash values in standard proximate analysis. The 
analytical program of the U.S. Geological Survey is periodically revised and improved. The values reported 
represent the best data available at the time of manuscript preparation. Those determinations made by wet 
chemistry are quantitative; the remaining methods are considered semiquantitative. "The precision and 
accuracy of the computer spectrographic values (E) are within one bracket at 68% confidence level and two 
brackets at 95% confidence level. The bracket is logarithmically defined as +50%, -33% of value reported" (U.S. 
Geological Survey, written commun., 1979) . Ash figure is percentage of total coal; SO, figure only shows sulfur 
retained by the sample on ashing. Values for Sin the whole coal should be taken from the proximate-ultimate 
analyses (tables I and 2). 
The following elements were looked for by emission spectrographic analysis of the ash and were not found: 
Au, Bi, In, Ir, Os, Pt, Re, Rh, Ru, Te, Tm. 
Cr Cs Cu Dy Er Eu Ga Gd Ge Hf Ho La Li Lu Mn Mo 
ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm 
NA NA WA E E NA E E E NA E NA WA NA WA E 
140 10 380 46L lOL 6.0 38 l 5L 35 4.3 6.8L 260 220 1.9 2 10 55 
130 6.0 110 22L IOL 2.4 43 15L 24 4.6 6.8L 92 400 0.9 180 3.9 
300 23 130 22L lOL 5.3 55 15L 56 11 6.8L 220 400 2.1 53 9.1 
180 13 130 22L lOL 4.5 54 15L 83 5.9 6.8L 130 250 I.I 95 16 
170 2.0 140 22L lOL 2.3 18 15L 6.0 12 6.8L 56 120 1.2 68 8.1 
180 6.1 180 22L IOL 7.9 55 15L 52 6.1 6.8L 230 170 2.4 87 28 
150 14 190 22L lOL 2.5 32 15L 29 6.9 6.8L 95 190 I.I ]70 8.7 
130 8.5 270 22L IOL 4.6 45 15L 36 4.9 6.8L 120 180 l.7 48 17 
87 6.1 100 22L 101. 2.4 38 15L 19 3.4 6.8L 47 70 0.8 140 8.0 
120 3.4 84 22L IOL 6.5 31 15L 29 3.7 6.8L 120 110 1.9 1,300 6.3 
190 4.1 130 22L lOL 5.9 42 15L 19 5.5 6.SL 220 240 l.4L 170 31 
100 12 68 22L lOL 2.1 37 15L 23 5.4 6.8L 100 140 I.2L 220 46 
100 2.4 110 22L IOL 4.1 35 20 13 2.4 6.8L 110 110 1.6 140 7.6 
82 11 100 22L lOL 2.7 27 15L 6.9 3.8 6.8L 61 89 0.8 120 48 
140 3.0 200 22L IOL 6.3 58 15L 38 6.0 6.8L 160 230 1.8 240 6.4 
160 12 100 22L lOL 5.0 53 15L 15 5.3 6.8L 200 120 1.4 70 4.4 
330 7.0 530 51 28 8.5 85 95 220 9.6 6.SL 130 130 3.6 230 68 
260 2.9 150 22L lOL 5.5 180 15L 250 5.8 6.8L 29 130 0.9 280 75 
230 5.3 120 22L lOL 4.3 270 15L 320 6.6 6.8L 39 150 I.I 150 72 
230 10 140 22L IOL 3.8 71 30 79 7.1 6.8L 51 120 0.5L 170 26 
220 7.2 130 22L IOL 4.1 110 17 130 4.8 6.SL 72 130 1.1 200 39 
160 2.3 110 43 2 1 8.1 91 20 150 4.7 6.8L 47 54 0 .2L 3 10 170 
360 3.0 210 34 19 6.3 61 ISL 73 6.7 6.SL 48 260 3.0 120 41 
220 5.7 110 46L 16 2.9 90 15L 140 6.8 6.SL 50 120 1.4 300 32 
270 5.6 150 22L lOL 3.7 240 15L 410 6.5 6.8L 75 170 0 .9L ]70 98 
190 5.6L 120 35 28 6.3 170 23 300 4.2 10 83 89 O.IL 130 75 
160 5.9 120 22L IOL 2.0 45 15L 98 5.9 6.8L 37 120 1.5L 270 8 1 
84 4.3L 130 46L IOL 3.8 29 15L 22 5.8L 6.8L 72 120 1.4 110 62 
130 3.9 130 22L IOL 2.1 21 15L 14 6.2 6.8L 62 110 0.8 79 3.6 
170 10 100 22L lOL 5.2 51 15L 60 7.1 6.8L 61 160 1.9 130 33 
150 4.7 150 22L lOL 4.0 22L 15L 500 4.7 15 L 47 230 0.9L 200 5 1 
170 6.6 110 22L lOL 4.8 35 15L 13 4.9 6.8L llO 120 1.6 240 7.4 
160 17 70 22L IOL 2.5 28 15L 16 4.4 6.8L 44 45 0.9 550 73 
120 9.0 99 22L lOL 5.1 39 15L 55 5.1 6.SL 51 75 1.4 180 57 
190 5.1 90 22L IOL 3.4 58 15L 22 3.8 6.8L 76 210 1.1 l IO 6.8L 
220 2.4 110 22L IOL 4.1 63 15L 59 8.1 6.8L 230 300 l.4 29 11 
180 5.6 110 46L lOL 5.1 32 15L 4.0 5.6 6.8L 220 190 I.I l 10 6.8L 
87 16 46 22L lOL 2.1 37 l 5L 50 5.5 6.8L 43 41 LO 160 73 
150 8.2 100 22L lOL 3.4 40 15L 29 6.2 6.8L 41 190 L5 420 35 
180 5.7 62 46L lOL 6.8 70 15L 91 5.7 15 L 38 130 3.0 370 98 
100 2.6 110 22L lOL 2.3 38 15L 30 4.7 6.8L 47 170 LO 190 37 
140 6.3 120 46L lOL 4.1 51 19 55 6.3 6.8L 63 150 L3 290 110 
170 1.5 190 46L 32L 4.9 93 15L 11 6.0 11 90 200 3.1 220 46 
140 6.3 130 22L lOL 4.3 57 15L H 3.2 6.8L 48 97 L7 200 210 
120 3.3 110 46L 32L 8.5 42 18 57 3.3 16 130 160 4.5 2 10 53 
130 5.4 120 22L IOL 3.9 32 15L 43 5.4 6.8L 54 83 L9 180 72 
92 3.8 130 29 lOL 4.6 38 63 68 3.8L 6.8L 38 27 2.6 250 89 
110 3.6 90 22L lOL 4.5 92 15L 61 3.1 6.8L 31 50 1.9 470 38 
120 Hl 60 22L IOL 2.6 41 i5L 6'6 8.1 6.8L 68 190 0.6 BO H 
150 4.3 170 22L 41 4.4 67 40 240 5.7 6.8L 86 98 2.6 420 37 
92 6.0 120 22L lOL 2.4 47 15L 100 3.6 6.8L 48 64 1.4 170 99 
140 4.6 140 22L 46L 6.3 45 46L 16 5.7 6.8L 80 110 3.4 170 110 
120 14 64 22L IOL 2.5 22 15L 11 5.4 6.8L 46 61 0.8 230 110 
150 11 230 23 15 7.3 38 15L 9.3 4.5 6.8L 180 200 1.6 80 18 
200 7.7 240 46L 46L 6.2 62 15L 20 6.2 9.6 62 130 3.5 120 64 
160 7.7 180 22L 46L 3.9 69 15L 88 6.7 15 L 48 140 2.4 86 63 
230 5.3 170 22L lOL 7.2 75 15L 190 8.8 6.8L 120 230 2.8 64 64 
65 3.8L 110 22L lOL 3.3 57 15L 140 2.5 6.8L 38 31 1.9 170 120 
66 1.4 80 22L IOL 3.1 71 15L 190 2.7 6.8L 27 58 1.4 140 160 
150 7.4L 110 46L lOL 4.7 53 46L 140 3.7 6.8L 56 50 l.7L 430 110 
120 4.6L 120 22L IOL 3.4 28 15L 62 3.1 6.8L 46 61 l.4L 230 100 
110 6.5 150 22L IOL 4.4 48 15L 120 4.8 6.8L 48 72 2.6 370 80 
170 6.7 200 22L lOL 2.7 57 15L 200 5.0 6:SL 33 81 1.3L 160 160 
96 4.2 67 22L lOL 2.6 24 16L 25 4.2 6.8L 63 160 1.0 320 52 
120 5.6 150 22L IOL 3.8 42 15L 110 4.4 6.8L 78 140 I.IL 200 99 
65 2.8 71 22L lOL 1.3 25 15L 7.2 2.8 6.8L 28 52 0.8L 430 82 
120 2.9 170 22L IOL 2.8 35 16 110 5.8 6.8L 58 72 1.3 140 llO 
160 5.4 160 35 19 7.0 65 23 220 5.4 6.8L 81 70 4.3 310 90 
84 3.1 110 22L IOL 1.8 56 15L 110 3.9 6.8L 31 140 0.9 190 15 
82 3.0 75 22L IOL 2.6 27 15L 24 3.0 6.SL 50 130 l.OL 190 93 
200 7.5 59 22L IOL 4.5 43 15L 80 10 6.SL 100 150 1.3L 94 24 
83 4.4 66 22L lOL 1.6 42 ISL 43 2.9 6.8L 36 140 0.6L 270 120 
94 5.0 53 22L lOL l.7 31 15L 74 3.9 6.8L 39 110 0.8 260 13 
87 4.3 46 22L IOL 1.9 37 15L 42 3.7 6.8L 37 75 l.2L 170 6.8L 
130 3.4 97 22L IOL 2.4 29 15L 8.3 6.8 6.8L 45 130 I.OL 100 6.8 L 
100 7.0 85 22L IOL 2.1 30 46L 55 4.7 6.8L 39 180 O.SL 160 6.8L 
170 15 33 22L lOL 3.3 42 15L 56 8.9 6.8L 81 210 0.7L 160 13 
-
170 9.6 120 22L IOL 3.7 53 15L 87 5.3 6.SL 43 220 1.3 280 36 
9 1 6.1 70 22L lOL 2.4 42 15L 54 3.1 6.8L 51 150 0.5 260 16 
150 7.5 140 22L IOL 5.7 67 15L 68 5.7 6.8L 57 230 2.3 230 20 
110 5.2 99 46L 32L 7.1 59 15L 26 3.5 7.7 52 54 1.6 150 13 
85 6.3 53 22L lOL 1.5 23 15L 29 2.8 6.8L 35 110 0.4 120 6.6 
130 5.4 110 22L IOL 4.9 37 16 22 2.7 6.8L 54 150 1.6 450 78 
110 4.2 130 22L IOL 3.6 57 17 120 4.2 6.8L 42 200 L4 220 130 
200 5.6 160 22L lOL 3.7 55 15L 63 8.3 6.8L 74 250 2.0 310 130 
190 13 L 180 22L lOL 7.8 48 46L 110 8.7 15 L 87 290 3.0L 320 81 
77 9.7L 160 22L IOL 5.2 73 16 74 3.2 6.8L 65 97 l.3L 410 6.SL 
180 3.1 110 22L IOL 3.8 34 15L 31 3.1 6.8L 63 120 1.9 810 55 
170 6.1 180 22L IOL 4.4 41 15L 70 4.5 6.8L 61 170 1.7 120 58 
92 4.8L 88 22L IOL 5.3 48 151. 95 3.2 6.8L 48 40 1.8 330 93 
74 3.7L 75 22L IOL 3.1 50 15L 76 L9 6.8L 56 17 1.7 130 56 
94 1.5 88 22L IOL 2.6 48 15L 71 1.5 6.8L 3 1 47 1.2 320 82 
120 5.8L 110 22L lOL 4.0 67 15L 160 3.8 6.8L 38 41 1.9 360 30 
210 7.3 320 22L 46L 9.3 50 3 1 H 4.9 68 L 73 96 4.1 76 80 
100 13 L 160 22L lOL 5.1 39 15L 29 3.9 6.81. 52 75 1.9 110 81 
140 5.4 160 46L IOL 4.6 54 33 77 2.7 6.8L 54 170 1.9 400 140 
160 5.8 130 46L IOL 3.8 60 15L 20 3.8 6.8L 77 140 1.5 170 6.SL 
130 10 84 22L lOL 3.0 41 15L 60 5.9 6.8L 76 240 1.3 90 6.8L 
180 12 130 22L lOL 10 62 15L 98 6.6 6.SL 53 200 2.9 190 28 
190 13 130 22L IOL 4.3 63 15L 97 6.3 6.SL 52 350 1.8 160 29 
200 16 130 22L lOL 4.1 57 15L 86 7.6 6.8L 57 270 1.5 220 3 1 
150 4.5 210 22L lOL 9.5 47 46L 60 4.0 6.8L 120 220 2.3 120 80 
150 9.IL 150 46L lOL 12 69 15L 210 11 L 6.8L 110 82 2.3L 1,800 60 
170 5.6 140 22L lOL 4.4 47 15L 81 5.6 6.8L 56 160 2.1 180 66 
170 7.7 190 46L IOL 6.0 53 46L 120 4.8 6.8L 48 160 2.7 250 53 
280 9.5 210 22L IOL 6.0 49 15L 89 4.8 6.8L 71 250 2.9 450 28 
150 5.8 140 46L !OL 4.0 27 46L 69 3.8 6.8L 38 150 l.5L 410 29 
160 6.0 150 22L IOL 4.2 36 15L 37 4.0 6.SL 60 160 1.8 600 64 
110 4.2 120 22L IOL 3.0 26 15L l.5L 5.6 6.8L 56 110 l.lL 120 6.8L 
170 13 73 22L lOL 2.5 47 15L 80 8.4 6.SL 74 180 0.9L 52 8 .4L 
140 6.8 120 22L IOL 3.1 46 15 44 5.4 6.8L 54 190 I.IL 230 43 
120 7.1 110 22L IOL 2.5 30 15L 19 5.4 6.8L 54 140 1.4 150 47 
160 10 70 22L IOL 3.5 49 JUL 52 5.4 6.SL 64 200 1.3 280 10 
120 11 L 98 22L 11 4.0 51 ISL 57 11 L 6.8L 64 73 I.OL ' 400 150 
210 11 150 22L lOL 4.4 37 ISL 27 10 6.BL 100 340 l.3L 180 15 
120 6.6 120 22L lOL 2.9 35 15L 58 3.9 6.BL 56 150 0.7 800 230 
130 6.5 120 22L lOL 3.2 47 15L 54 4.8 6.BL 48 190 I.I 220 70 
160 12 L 160 22L lOL 7.0 86 20 H 5.3 6.8L 110 57 2.8 710 89 
100 4.0 110 22L lOL 2.3 40 15L 61 4.0 6.8L 40 130 1.2 250 110 
150 11 98 22L IOL 2.9 36 15L 45 7.4 6.8L 74 240 1.4 120 25 
110 4.8 93 22L lOL 3.9 41 17 12 3.6 6.8L 36 100 1.2 130 6.8L 
130 4.3 140 22L lOL 5.4 36 46L 51 4.3 6.SL 65 130 1.7L 790 56 
130 4.9 110 22L lOL 5.9 46 16L 82 12 L 6.SL 73 150 1.5 460 67 
80 4.0 90 22L lOL 2. 1 39 15L 20 3.0 6.SL 40 100 0.9 230 15 
160 4.7 110 22L IOL 3.4 35 15L 57 3.8 6.SL 47 210 0.9 1,300 78 
100 8.3 74 22L lOL 2.3 24 15L 2.4 4.3 6.8L 63 150 0.7 1,700 4.6 
160 9.6 110 22L IOL 3.3 34 15L 50 5.2 6.8L 56 240 1.0 330 20 
140 13 140 22L lOL 3.8 32 15L 14 5.7 6.8L 130 320 0.7 500 12 
90 5.9 170 22L lOL 3.6 34 15L 25 3.0 6.8L 59 81 0.7 130 110 
170 7.0 130 22L lOL 2.7 43 15L 68 5.8 6.SL 70 170 1.2 72 47 
98 6.2 80 22L 12 2.8 40 16 40 3.7 6.8L 74 84 1.4 70 140 
120 3.7 87 22L IOL 2.3 41 15L 7.7 3.7 6.8L 37 60 0.9 ]20 6.8L 
170 6.3 140 22 L l OL 3.5 5 1 15L 110 7.6 6.8L 63 160 1.8 49 69 
170 12 100 22L lOL 5.1 40 15L 82 6.6 6.8L 160 200 1.3 180 9.8 
140 8.2 100 22L lOL 3.9 44 15L 21 4.9 6.8L 98 63 2.0 6IO 67 
170 9.4 170 22L 20 6.5 92 15L 300 6 .3 15 L 47 80 3.0 120 96 
120 6.5 140 32L IOL 5.5 63 15L 140 3.7 6.8L 170 68 1.5 130 57 
160 7.9 110 22L lOL 4.1 60 ISL 140 5.3 6.8L 79 98 1.3 120 48 
90 7.9 50 22L lOL 2.3 37 15L 73 3.4 6.8L 51 110 0.8 260 110 
91 4 .6L 67 46L lOL 3.7 39 18 63 4.6 6.8L 46 70 1.2 130 15 
98 10 61 22L lOL 1.8 22 15L 67 4.2 6.8L 42 200 0.8 770 82 
140 9.5 80 22L lOL 6.1 40 15L 86 4.8 6.SL 120 150 1.2 270 110 
150 9.5 90 22L IOL 5.3 40 15L 140 6.0 6.8L 120 90 l.4 130 130 
78 8.3 80 22L IOL 2.2 32 15L 42 2.2 6.8L 50 40 0.7 430 100 
110 8.4 46 22L IOL 2.5 23 15L 110 2.4 6.8L 48 87 1.1 230 44 
100 10 64 22L lOL L9 22 15L 3.3 5.2 6.8L 63 94 0.7 160 3.2 
120 8 .7 76 22L lOL 2.7 21 15L 1.9 6.3 6.8L 67 120 0 .8 JOO 5.2 
130 9 .1 52 22L IOL 2.4 28 15L 23 5.8 6.8L 84 85 0.9 170 7.8 
120 7.5 46 22L lOL 2.7 36 l 5L 82 3.7 6.8L 56 80 1.2 270 51 
110 8.8 48 22L IOL 2.0 · 25 15L 25 6.8 6.8L 60 140 0 .8 200 l.OL 
68 6.0 310 22L lOL 3.4 34 15 44 3.4 6.8L 40 74 1.0 370 6.8L 
120 9.9 69 22L lOL 2.5 22 15L 18 4.1 6.8 L 54 100 0.6 150 6.8L 
140 6.9 51 22L IOL 2.1 29 ISL 55 3.4 6.8L 34 69 0 .5 370 5.9 
140 8.8 59 22L lOL 2.5 24 15L 37 4.4 6.8L 53 81 0.4 140 14 
110 6.0 62 22L IOL 2.0 22 15L 24 3.0 6.8L 45 93 0.5 130 18 
170 12 68 22L IOL 3.9 31 15L 55 4.9 6.8L 78 73 0.7 110 18 
2 10 8.2 97 32L lOL 6.7 41 15L 7.6 8.2 6.8L 100 170 1.8 99 36 
280 16 52 22L lOL 7.2 24 15L 8.7 7.9 6.8L 79 160 1.6 99 13 
120 6.5 47 22L IOL 4.7L 42 15L 140 2.8 6.8L 47 120 1.3 150 59 
100 9.6 76 22L IOL 2.7 24 l 5L 26 3.8 6.8L 59 100 0.6 1,600 3.0 
150 13 62 221 IOL 2.8 35 15L 84 6.3 6.SL 53 130 l.l 330 11 
120 8.7 44 22L IOL 1.9 32 15L 86 5.4 6.8L 34 76 0.8 170 6.4 
140 8.4 59 22L lOL 2.1 27 151, 94 4.2 6.8L 42 68 0.6 160 6.BL 
110 12 60 22L IOL 2.5 26 15L 29 4.6 6.8L 51 100 0.9 180 9.2 
79 5.3 78 22L IOL 4.4L 24 15L 8.9 3.5 6.8L 35 51 0.4 200 6.8L 
86 5.9 48 22L IOL 2.0 25 15L 14 4.2 6.8L 42 75 0.6 170 6.8L 
84 6.9 50 22L IOL 2.0 22 15L 37 6.5 6.8L 61 130 0.8 750 4.1 
99 8.7 46 22L IOL 1.7 19 15L 9.2 4.7 6.SL 58 300 0.6 ]40 1.5 
120 11 38 22L IOL 2.2 30 16L 30 4.1 6.8L 62 130 0.6 73 5.2 
Nb Nd Ni Pb 
ppm ppm ppm ppm 
E E E WA 
16 200 250 64 
26 130 160 64 
19 110 200 70 
16 77 240 72 
38 32L 50 100 
9 90 220 130 
22 52 92 56 
11 66 220 120 
8 32L 130 130 
9 84 110 7.0 
7 JOO 96 44 
14 JOO 57 68 
9 70 65 5.0L 
17 32L 47 23 
7 150 370 JOO 
14 140 130 55 
22 130 400 100 
17 95 430 100 
16 67 260 93 
24 69 120 36 
17 65 78 40 
11 32L 73 17 
7 32L 170 24 
19 61 250 78 
28 120 710 190 
13 110 450 98 
22 56 250 64 
16 95 130 45 
10 32L 47 33 
21 49 100 29 
16 47 440 68 
7 110 90 19 
15 67 100 18 
11 94 67 16 
16 73 110 21 
36 120 170 64 
18 210 140 26 
36 77 76 26 
24 32L 80 51 
17 74 210 45 
14 32L 120 69 
30 120 170 55 
23 110 450 86 
33 89 640 37 
13 140 290 34 
14 50 170 20 
15 32L 98 5.0L 
15 120 180 19 
49 BO 86 43 
17 94 400 240 
18 47 210 17 
51 140 200 41 
20 32L 92 14 
13 210 120 98 
37 110 210 86 
27 83 240 130 
15 74 310 110 
9 44 350 210 
12 92 360 190 
14 100 310 66 
12 77 240 56 
12 72 120 40 
20 52 4IO 39 
15 32 74 22 
19 68 250 110 
9 32L 45 IO L 
60 100 130 24 
18 34 400 58 
16 98 270 100 
11 56 77 10 L 
3 1 100 41 99 
31 57 36 13 
10 32L 53 160 
13 32L 68 130 
14 48 38 18 
15 32 31 IO 
28 75 66 52 
9 66 110 11 0 
13 63 60 17 
16 55 63 33 
14 34 130 56 
IO 32L 120 23 
22 93 84 18 
19 67 240 26 
33 79 100 37 
15 100 92 25 
19 60 110 16 
22 32L 83 29 
14 6 1 120 140 
10 70 180 66 
11 32L 210 60 
13 32L 100 10 
9 45 180 21 
31 150 330 260 
32 84 170 110 
46 120 120 29 
16 49 150 27 
24 110 79 74 
17 73 100 120 
26 74 93 53 
17 69 81 52 
26 220 190 66 
8 87 360 93 
17 58 98 35 
16 71 81 37 
14 71 150 75 
26 59 92 21 
16 72 89 27 
12 66 28 15 
17 48 24 74 
30 110 120 52 
15 45 93 18 
18 8 1 76 3 1 
22 81 220 120 
14 53 53 65 
23 57 89 16 
30 77 JOO 3 1 
37 150 430 200 
30 72 150 60 
19 32L 78 64 
16 58 100 5.1 
16 83 87 26 
16 50 130 44 
13 35 61 48 
12 45 180 3 1 
11 57 64 32 
14 44 69 41 
13 63 50 34 
15 52 110 64 
2 1 62 140 110 
26 94 240 160 
18 32L 130 32 
24 76 220 140 
12 110 94 90 
19 110 150 48 
24 85 290 180 
27 130 460 430 
14 51 300 230 
20 65 93 39 
27 60 98 80 
33 80 94 24 
15 96 140 190 
13 160 240 100 
12 59 78 5.0L 
14 44 76 45 
II 48 54 20 
19 60 57 26 
26 120 64 25 
30 71 130 18 
11 32 60 36 
16 32L 140 10 L 
20 39 110 24 
19 32L 61 12 
19 32L 56 21 
28 64 75 18 
14 46 100 27 
24 130 270 81 
24 34 130 46 
24 61 110 37 
15 46 110 51 
31 78 94 37 
11 43 95 32 
18 32L 89 18 
19 92 71 38 
25 40 70 5.0L 
31 49 65 10 
14 55 56 23 
13 57 49 21 
15 57 50 26 
Pd Pr Rb Sc Sm Sn Sr Ta Th 
ppm ppm ppm ppm ppm ppm ppm ppm ppm 
E E NA NA NA E E NA NA 
1.0L 68L 220L 29 26 3.8 1,800 14 L 4.4 
I.UL 68L 92L 26 14 8.5 540 4 .6 L 2.1 
l.OL 68L 160 55 33 8.5 310 14 L 3.5 
l.OL 68L 120 38 16 l.5L 660 2.4 2.7 
I.OL 68L 55 32 9.7 2.8 190 4.0 3.4 
l.OL 68L 370L 61 45 I.SL 500 0.85 4.8 
I.OL 68L 220 36 15 4.3 370 1.4 1.6 
I.OL 68L 220 33 23 l.5L 190 1.1 3.5 
1.0L 68L 270L 22 8.8 H 300 0.95 1.3 
l.OL 68L 120L 33 29 l.5L 440 0.59 4.0 
l.OL 68L 550L 37 33 l.5L 1,300 5.5 L 4.2 
I.OL 68L 230 22 10 1.5L 1,500 1.4 0.90 
1.0L 140 370L 22 23 H 1,100 0.73 2.4 
I.OL 68L 170 18 II H 5 IO 0.99 1.4 
l.OL 68L 450L 58 27 l.5L 610 1.2 4 .0 
I.OL 68L 240L 43 21 3.8 1,800 1.8 3.2 
l.OL 82 260L llO 42 I.SL 1,700 2.7 7.3 
l.OL 68L 430L 58 25 52 590 2.0 4.1 
1.0L 68L 530L 47 20 71 740 2.2 2.6 
l.OL 71 310L 44 24 l.5L 490 1.2 2.8 
l.OL 68L 480L 49 16 14 1,900 1.4 2.8 
l.OL 68L 470L 62 N H 650 2.1 L 7.2 
l.OL 68L 180L 76 23 l.5L 440 0.97 6.8 
l.OL 68L 64 62 16 4.6 340 14 L 2.1 
l.OL 150L 280 100 26 l.5L 600 4.7 L 2.1 
l.OL 68L 280L 170 N l.5L 640 2.8 L 4.2 
l.OL 68L 290L 63 8.8 l.5L 300 1.5 0.66 
l.OL 68L 290L 21 14 H 430 13 L 4.1 
l.OL 68L llOL 30 10 2.6 250 11 L 2.2 I. 
1.0L 68L 91 34 26 II 420 1.7 3.3 
l.OL 68L l ,200L 46 16 15 800 7.0 L 2.8 
l.OL 68L 330L 33 31 1.8 1,400 15 L 7.4 
l.OL 89 210 21 13 l.5L 480 1.3 1.6 
1.0L 68L 260L 25 21 H 530 12 L 5.3 
l.OL 68L 630L 38 14 H 720 5. l L 2.5 
l.OL 68L 290L 46 19 8.2 1,700 2.2 3.4 
l.OL 150L 560L 37 27 H 2,300 4.4 L 2.9 
l.OL 68L 120 22 8.6 H 410 1.1 L2 
l.OL 68L 410L 28 13 l.5L 380 2.1 3.7 
l.OL 68L 130 38 25 20 570 L9 8.7 
LOL 68L 160L 23 8.9 1.5L 270 1.8 1.7 
LOL 68L 390L 38 15 H 750 1.7 2.1 
l.OL 68L 450L 73 19 L5L 2,700 1.3 6.3 
LOL 68L 630L 3 1 14 H 380 l.l 5.4 
l.OL 68L 500L 37 30 H 1,600 L3 12 
l.OL 68L 410L 26 18 H 400 1.4 4.1 
l.OL 17 580L 16 15 H 820 1.9 L 3.8 
1.0L 68L 510L 62 17 H 570 2.0 L 4.4 
l,OL 68L 96 23 II 7.6 520 2.9 1.6 
I.OL 68L 290L 37 26 l.7 470 l.l 3.1 
I.UL 68L 360L 22 12 H 3 10 0.95 2.3 
1.0L 68L 460L 36 25 H 350 4.6 L 5.6 
1.0L 150L 170 22 9.2 1.5L 440 1.7 2.0 
1.0L 68L 300L 41 30 2.1 1,400 1.4 4.8 
1.0L 68L 310L 55 23 6.0 480 15 L 8.8 
1.01. 68L 190L 45 16 I.SL 310 9.6 L 4.1 
l.OL 68L 530L 100 33 9.6 610 1.8 6.0 
l.OL 68L 380L 21 16 H 320 2.5 L 3.7 
I.OL 68L 410L 19 12 H 330 2.7 L 3.2 
l.OL 150L 740L 45 19 H 750 7.4 L 5.5 
1.0L 68L 620L 19 15 H 340 4.6 L 3.7 
1.0L 68L 320L 32 21 H 280 16 L 5.6 
I.OL 68L 500L 42 12 H 310 6.7 L 3.7 
I.OL 68L 3 10L 20 14 II 400 Ll 1.5 
I.OL 68L 440L 31 19 H 290 4.4 L 2.3 
1.0L 68L 370L 11 5.6 H 530 3.7 L 1.2 
I.OL 68L 430L 23 12 H 430 1.7 1.7 
I.OL 68L 540L 41 32 H 450 2.4 L 5.4 
I.OL 68L 130L 16 7.4 29 470 1.4 1.5 
I.OL 68L 400L 18 13 11 470 4.0 L 2. 1 
I.OL 68L 600L 38 18 7.0 760 3.3 3.4 
l.OL 68L 290L 18 8.0 H 620 2.9 L 1.4 
I.OL 68L 56 23 8.3 I.SL 220 0.89 1.4 
l.OL 68L 3 10L 17 7.4 H 210 3.1 L 1.5 
l.OL 68L 450L 23 10 l.5L 650 4.5 L 1.0 
1.0L 68L 390L 29 8.6 H 430 1.3 2.0 
1.0L 68L 140 32 16 I.SL 600 2.4 2.4 
I.OL 68L 320L 34 18 l.5L 290 l.3 2.6 
l.OL 68L 410L 21 10 H 420 LO 1.3 
1.0L 68L 570L 37 19 5.7 530 1.9 4.3 
I.OL 68L 260L 36 21 l.5L 810 L4 9.0 
l.OL 150L 280L 15 5.6 l.5L 320 1.3 1.3 
1.0L 68L BIOL 26 16 H 890 8.1 L 3.2 
1.0L 68L 560L 45 9.7 H 410 5.6 L 3.2 
1.0L l50L 370L 45 12 l.5L 570 2.2 3.0 
1.0L 68L l ,300L 50 35 I.SL 830 13 L 7.0 
1.0L 68L l ,300L 27 19 H 2,000 6.5 L 4 .2 
I.OL 68L 940L 26 13 H 840 1.3 4 .4 
I.OL 68L 300L 38 17 l.5L 340 14 L 4.7 
I.OL 68L 320L 35 26 H 470 3.2 L 3.9 
I.OL 68L 280L 30 17 H 340 0.56 2.5 
I.OL 68L 460L 34 9.2 H 600 1.2 5.1 
1.0L 68L 580L 51 21 H 470 1.9 L 3.1 
l.OL 68L 490L 54 37 L5L 520 24 L 8.3 
l.OL 68L 260L 27 22 H 370 26 L 4.9 
LOL 68L l ,IOOL 42 16 H 910 8.1 L 4.3 
I.OL 68L 770L 38 17 II 1,400 5.8 L 4.0 
LOL 68L 240 29 11 l.5L 700 1.5 2.0 
I.OL 68L 390L 44 32 l.5L 440 3.0 9.5 
I.OL 68L 3 10L 41 16 11 490 2.3 3.0 
l.OL 68L 190 40 19 16 320 2.7 2.9 
l.OL 68L 510L 40 45 H 380 5.1 L 6.9 
LOL 68L 910L 68 48 I.SL 560 9.1 L 8.9 
l.OL 68L 280L 40 19 H 300 1.4 3.3 
I.OL 150L 120 53 21 l.5L 520 19 L 6.2 
l.OL 68L 710L 82 29 8.5 670 7.1 L 5.5 
l.OL 68L 770L 31 13 l.5L 440 5.8 L 4.0 
1.0L 68L 800L 30 16 l.5L 480 6.0 L 3.8 
l.OL 68L 560L 24 13 H 730 4.2 L 2.7 
l.OL 68L 140 41 13 5.2 460 1.8 I.I 
1.0L 68L 410L 33 14 H 550 4.1 L 2.7 
I.OL 68L 360L 24 13 H 410 I.I 2.0 
l.OL 68L 380L 33 14 2.1 490 2.6 2.1 
1.0L 68L 850L 32 18 H 510 II L 6.4 L 
1.0L 68L 510L 37 19 14 1,000 2.4 3.9 
I.OL 68L 390L 20 9.2 H l,000 1.8 1.4 
I.OL 68L 480L 28 13 H 620 4.8 L 2.3 
l.OL 68L S80L 55 30 H 430 8.8 L 6.0 
1.0L 68L 300L 23 9.0 H 410 4.0 L 2.2 
1.0L 68L 100 32 16 l.5L 270 l.7 2.0 
1.0L 68L 95 20 15 H 260 6.0 L 3.3 
I.OL 68L 870L 34 20 L5L 670 6.6 L 3.5 
1.0L 68L 980L 35 23 H 850 12 L 3.9 
l.OL 68L 400L 21 7.9 H 440 0.89 1.3 
l.OL 68L 94 27 11 1.5L 430 2.0 2.5 
I.OL 68L 180 20 9.1 5.8 240 LO 1.3 
1.0L 68L 240L 29 12 l.5L 300 1.6 2.8 
l.OL 68L 150 30 16 7.0 680 1.8 2.1 
1.2 68L 300L 19 7.9 H 610 3.0 L 1.8 
1.0L 150L 470L 33 12 11 300 L9 2.0 
l.OL 68L 370L 22 11 H 430 3.7 L 2.8 
l.OL 150L 370L 24 7.5 H 290 3.7 L 1.3 
l.OL 68L 510L 38 13 H 350 1.9 2.5 
l.OL 68L 220L 35 17 I.SL 510 2.3 3.6 
l.OL 68L 490L 28 18 l.5L 650 1.6 2.1 
l.OL 68L 190 51 18 l.5L 270 1.9 6.1 
1.0L 150L 120 31 15 L5L 1,900 2.8 L 3.3 
l.OL 150L 260L 32 11 L5L 460 1.8 2.0 
l.OL 150L 170 23 8.5 H 350 1.6 1.1 
l.OL 68L 460L 24 11 H 470 4.6 L 2.6 
l.OL 68L 420L 19 8.3 l.5L 530 3.3 L 1.1 
l.OL 68L 380L 27 23 l.5L 1,500 1.7 3.8 
l.OL 72 340!, 29 19 6.0 310 1.6 3.9 
l.OL 68L 220L 14 7.8 H 450 0.94 1.4 
l.OL 68L 240L 21 12 l.5L 380 12 L 4.8 L 
1.0L 150L 110 22 10 l.5L 600 8.3 L 2.4 
1.0L 68L 71 24 11 l.5L 370 7.9 L 1.7 
l.OL l50L I 10 24 12 l.5L 1,100 5.8 L 2.0 
l.OL 68L 190L 24 14 H 440 8.4 L 4.6 
l.OL 68L 120 21 10 l.5L 240 5.7 L 1.5 
l.OL 68L 340L 13 11 H 720 2.7 L 2.4 
1.0L 68L 72 22 7.2 l.5L 4 10 1.9 1.5 
l.OL 68L 260L 18 5.2 l.5L 420 0.95 1.7 
l.OL 150L 88 22 7.1 l.5L 320 1.5 1.2 
l.OL l50L 60 18 6.7 l.5L 330 1.6 1.5 L 
1.0L 68L 290L 24 11 1.5L 400 1.5 2.5 
l.OL 68L 610L 35 16 l.5L 630 6.1 L 3.5 
1.0L 68L 160 50 20 l.5L 290 2.2 3.2 
l.OL 68L 190L 27 11 H 590 9.3 L 4.7 L 
l.OL 68L 91 20 8.9 l.5L 290 1.2 1.3 
1.0L 68L 350L 26 8.0 5.0 460 2.3 2.6 
l.OL 150L 270L 19 6.0 4.3 320 0.47 1.8 
1.0L 68L 320L 18 6.3 I.SL 340 3.2 L 2.0 
l.OL 68L ! SOL 23 8.3 3.6 450 1.2 2.1 
l.OL 68L 180L 14 7.1 H 410 8.0 L 1.8 
l.OL 68L 170L 16 8.5 11 360 8.5 L 3.4 L 
l.OL 68L 88 19 ll I.SL 250 1.6 2.0 
l.OL 68L 120 20 9.9 1.5L 520 1.1 1.0 
l.OL 68L 93 23 7.7 3.9 300 1.2 1.8 
Th Tl 
ppm ppm 
NA NA 
18 4.6L 
16 4.6L 
41 4.6L 
24 4.6L 
41 4.6L 
35 4.6L 
24 4.6L 
25 4.6L 
14 4.6L 
9.0 4.6L 
21 4.6L 
19 4.6L 
12 4.6L 
14 4.6L 
28 4.6L 
24 4.6L 
39 4.6L 
26 4.6L 
24 4.6L 
24 4.6L 
22 4.6L 
14 4.6L 
30 4.6L 
22 4.6L 
31 4.6L 
24 4.6L 
22 4.6L 
12 4.6L 
25 4.6L 
21 4.6L 
19 4.6L 
18 4.6L 
14 4.6L 
13 4.6L 
19 4.6L 
36 4.6L 
26 4.6L 
17 4.6L 
23 4.6L 
20 50 
17 4.6L 
24 4.6L 
22 4.6L 
14 4.6L 
15 4.6L 
19 4.6L 
7.7 4.6L 
14 4.6L 
21 46h 
20 4.6L 
13 4.6L 
24 4.6L 
15 4.6L 
35 4.6L 
31 4.6L 
26 4.6L 
28 4.6L 
6.3 4.6L 
6.8 150 
17 4.6L 
12 4.6L 
12 4.6L 
17 4.6L 
15 4.6L 
17 4.6L 
8.3 4.6L 
17 4.6L 
22 4.!;L 
14 4.6L 
12 4.6L 
34 4.6L 
12 4.6L 
12 4.6L 
12 4.6L 
17 4.6L 
18 4.6L 
25 4.6L 
20 4.6L 
11 4.6L 
19 4.6L 
15 4.6L 
10 4.5L 
19 4.6L 
15 4.6L 
28 4.6L 
22 4.6L 
13 4.6L 
19 4.6L 
17 55 
9.7 4.6L 
9.3 4.6L 
II 86 
13 4.6L 
24 4.6L 
14 4.6L 
16 4.6L 
17 4.6L 
22 4.6L 
20 4.6L 
26 4.6L 
30 4.6L 
16 4.6L 
18 4.6L 
21 4.6L 
18 4.5L 
50 28 
19 4.6L 
20 4.6L 
17 4.6L 
24 4.6L 
18 4.6L 
16 4.6L 
22 4.6L 
13 4.6L 
28 4.6L 
13 4.6L 
18 4.6L 
17 4.6L 
14 4.6L 
23 4.6L 
12 4.6L 
20 4.6L 
15 4.6L 
9.9 4.6L 
16 4.6L 
16 4.6L 
18 4.6L 
22 4.6L 
17 4.6L 
23 4.6L 
16 4.6L 
17 4.6L 
23 4.6L 
25 4.6L 
21 4.6L 
20 4.6L 
16 4.6L 
19 4.6L 
13 4.6L 
14 4.6L 
17 4.6L 
20 4.6L 
21 4.6L 
8.9 4.6L 
12 47 
18 4.6L 
19 4.6L 
16 4.6L 
11 4.6L 
18 4.6L 
8.7 4.6L 
16 4.6L 
11 4.6L 
16 4.6L 
13 4.6L 
18 4.6L 
22 4.6L 
33 4.6L 
15 4.6L 
15 4.6L 
18 4.6L 
14 4.6L 
13 4.6L 
17 4.6L 
12 4.6L 
12 4.6L 
17 4.6L 
15 4.6L 
16 4.6L 
OHIO DIVISION OF GEOLOGICAL SURVEY 
INFORMATION CIRCULAR NO. 52 
TABLE6 
u V w y Yb Zn Zr 
ppm ppm ppm ppm ppm ppm ppm 
NA E NA E NA WA E 
7.2 240 10 110 12 750 130 
7.6 280 9.2 61 6.5 120 180 
16 220 ll 72 13 140 150 
8.5 190 12 58 9.2 100 170 
21 120 4.3 50 7.8 17 430 
7.9 200 9.8 48 15 170 69 
JO 220 2.8 27 6.7 190 150 
13 190 3.5 64 9.9 850 79 
7.2 96 3.4 28 6.1 130 61 
7.0 87 2.5L 48 11 740 71 
17 180 8.2 49 II 150 70 
19 170 7.2 32 4.2 110 11 0 
3.2L 76 2.4 48 8.5 75 63 
7.2 100 6.1 31 4.6 130 110 
6.6 190 7.5 63 15 350 64 
8.3 180 2.9 47 11 450 82 
79 660 13 120 21 480 230 
48 230 7.2 63 8.7 270 110 
73 260 II 76 9.2 220 160 
82 240 5.1 50 9.2 430 160 
63 180 6.0 45 8.4 260 120 
110 110 12 L 130 4.7L 300 77 
15 220 1.8 96 20 190 160 
94 230 5.0 65 10 580 180 
320 780 12 80 6.5 420 230 
230 200 9.7L 110 2.8L 180 170 
92 150 IO 45 4.4 180 200 
4.8L 130 4.3 100 8.7 220 160 
12 110 2.2 29 5.l 88 160 
45 130 7.1 67 IO 190 130 
16 200 30 72 9.3 320 120 
5.2L 120 4.9 78 11 340 94 
34 160 6.l 48 6.1 140 120 
19 130 3.8 82 10 92 110 
18 240 6.3 70 7.6 170 140 
11 160 1.9 64 9. l 180 220 
14 190 5.6 81 7.8 130 160 
13 130 6.1 72 6. 1 130 190 
5.7 100 16 65 12 250 96 
79 240 24 160 21 170 180 
12 86 7.3 36 7.8 190 120 
23 180 5.5 91 8.7 170 260 
12 280 22 130 22 180 370 
33 260 13 160 11 470 290 
20 160 15 200 35 150 140 
6.4 100 15 75 12 320 140 
6.9 68 23 110 13 290 79 
25 100 11 61 17 450 65 
18 1-20 3!.J 86 6,6 220 340 
19 160 23 93 16 1,100 160 
14 100 17 53 8.3 220 l lO 
3 1 190 6.9 190 22 450 380 
24 140 4.6 48 5.4 150 310 
15 320 8.3 l lO 12 190 140 
24 160 9.2 170 23 410 330 
25 200 5.8 110 15 230 180 
18 170 8.8 51 18 480 83 
7.8 60 10 65 11 580 71 
1.9L 64 12 77 11 1,400 78 
12 170 19 170 13 150 210 
15 110 14 120 12 260 160 
22 110 15 83 16 190 160 
43 140 22 74 13 700 210 
9.1 74 10 28 5.2 340 75 
11 130 16 73 8.9 450 180 
2.3L 48 5.6 26 2.8 200 71 
13 160 5.8 92 7.2 680 460 
26 120 38 120 24 260 130 
2.l 130 5.7 43 7.4 130 120 
3.2 98 5.0 67 5.9 99 120 
11 170 16 80 9.0 170 220 
10 130 7.3 54 3.6 61 230 
8.7 65 4.4 17 4.4 88 57 
5.6 83 12 34 3.1 85 120 
4.1 100 11 47 4.5 39 160 
7.6 110 8.6 40 4.7 63 120 
15 170 11 67 7.3 120 160 
37 160 II 4b 9.5 290 70 
12 89 5.1 32 6.1 260 72 
14 140 13 73 15 480 90 
10 110 5.2 150 14 130 180 
3.0 120 5.5L 25 4.2 120 150 
21 170 16 120 11 160 240 
40 210 5.6 100 8.3 1,200 200 
38 240 5.6 94 12 80 220 
11 L 120 35 170 22 660 180 
24 120 19 110 13 440 140 
8.4L 140 13 140 13 200 220 
13 160 6.1 91 11 120 140 
15 87 16 80 13 450 73 
9.4 67 13 46 9.3 180 49 
13 110 12 77 II 100 95 
7.9 83 21 63 13 230 81 
13 L 210 12 360 27 280 370 
7.4L 150 7.8 170 13 100 260 
48 180 11 210 14 530 370 
16 180 12 95 12 260 93 
14 160 4.2 76 7.6 210 270 
41 140 11 77 25 1,100 69 
18 180 9.4 61 14 250 170 
40 150 10 38 12 370 78 
13 240 7.6 140 14 1,200 180 
22 120 43 100 23 220 55 
9.2 130 8.3 59 11 490 110 
32 180 11 110 17 290 180 
33 220 21 110 17 210 130 
5.6L 140 9.6 120 9.6 950 250 
27 140 10 82 10 260 140 
5.9 100 8.5 52 5.6 45 140 
8.4 160 16 42 6.3 74 100 
17 180 8.1 93 8.1 390 310 
5.0L 84 11 44 8.9 500 86 
9.7 150 6.4 46 9.0 170 98 
25 120 15 88 7.4 180 150 
9.6 140 16 68 11 120 140 
15 160 7.9 49 3.9 260 170 
9.0 160 6.5 86 6.5 270 270 
16 210 9.6 170 18 230 270 
21 190 10 85 6.0 180 250 
42 120 7.4 27 7.4 82 95 
3.2L 110 6.0 66 7.7 160 98 
11 130 15 100 8.7 470 150 
9.5 120 15 76 11 160 100 
4.2 68 5.9 26 5.0 82 67 
11 150 11 53 8.5 99 93 
14 110 1.6 30 4.7 110 8 1 
12 130 3.2 28 8.4 140 88 
15 130 2.8 2 1 6.7 120 78 
14 160 8.9 49 5.0 150 120 
12 120 5.8 34 7.0 140 110 
5.1 120 11 120 8.6 430 240 
14 110 4.7 36 5.6 79 100 
17 180 8.9 81 11 290 150 
4.5 130 6.1 37 10 65 69 
24 200 25 110 11 230 160 
14 240 9.4 100 18 3,300 120 
5.6 160 20 99 IO 750 150 
9.9 130 17 42 8.8 1,100 87 
26 120 6.2 60 5.6 150 200 
27 120 II 110 9.2 110 270 
11 150 7.5 69 5.0 82 350 
6.1 120 9.5 57 10 380 120 
9.1 160 9.5 74 11 310 120 
7.5 110 12 49 5.6 290 120 
3.7L 110 12 49 7.2 210 120 
3 .3L 90 3.1 28 5.2 110 110 
5 .9 120 2.0 35 4.8 140 220 
2.9 130 3.9 50 5.8 160 230 
7.1 160 9.3 87 7.5 210 350 
5.9 100 2.0 23 4.8 150 94 
13 79 2.7 47 5.4 400 91 
4.3 110 3.6 28 4.1 140 160 
6.9 120 4.3 38 4.3 110 190 
6.9 110 3.5 29 4.4 130 160 
3.5 120 3.7 39 3.7 120 250 
6.9 110 8.8 39 4.9 140 110 
22 250 8.2 100 10 210 200 
15 160 7.9 66 II 200 220 
11 140 9.3 77 8.4 340 230 
6.1 110 3.3 39 4.2 230 200 
6.8 160 12 83 8.0 190 250 
6.0 110 10 38 6.0 97 100 
5.8 100 20 34 4.2 160 130 
6.3 130 6.5 48 5.5 150 160 
6.7 83 4.4 31 3.5 56 220 
11 97 3.4 37 3.4 130 230 
8.5 100 1.9 38 5.7 150 150 
8.4 87 8.7 19 3.5 60 94 
6.2 130 3.6 25 4.1 75 120 
